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*  In  OocFs  work  of  Creation,  amidst  the  rich  profamon 
'  and  diversity  which  seem  at  first  to  defy  ail  attempts  at 
'  arrangevnewt  and  classifiecUion,  an  tmexpected  beauty  of 

*  order  and  regularity  are  discoverable  on  closer  examina- 

*  tion,  and  ail  things,  from  the  loioest  to  the  highest,  are 

'found   "TO   BB   OBDEBED    IN    HEASUBE   AND  NUMBEB   AND 

*  "  WEIGHT." ' 

'  8CB1PTUBE  PABALLELISM/ 
by  thf  Rev,  John  Fvrbf*. 


SECTION  L— LINEAR  MEASURES. 

INTRODUCTION. 

These  linear  measures  are  expressed  throughout 
in  terms  of  British  inches  and  decimals  of  an  inch  ; 
no  other  name  of  linear  measure  having  been  em- 
ployed ;  and  every  measuring  rod,  bar,  scale,  or 
line  havinir  been  specially  prepared  for  this  work, 

either  5,  or  some  multiple  of  5.  For  coarse  work, 
the  rods  had  their  inches  painted  alternately  black 
and  white,  fractions  being  then  read  off  by  estima- 
tion, or  by  a  portable  inch-scale  finely  divided ; 
while  for  closer  work  the  bevelled  edge  of  each 
scale  was  subdivided  into  tenths,  and  half-tenths, 
— ^which  allowed  a  reading  off  with  certainty  to 
the  merest  hundredth  of  an  inch,  even  under  the 
necessarily  imperfect  candle  illumination  of  the 
interior  of  the  Pyramid  ;  the  readings  being  always 
taken  in  terms  of  decimal  fractions  of  the  whole 
inch,  and  never  in  tenths  of  the  smallest  divisional 
space  on  the  scale,  when  that  was  other  than  a 
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tenth,  or  hundredth  of  an  inch.  One  of  the  five- 
inch  scales,  by  Mr.  T.  Cooke  and  Sons  of  York,  was 
subdivided,  and  with  great  neatness,  to  every  hun- 
dredth of  an  inch ;  allowing  readings  to  be  taken 
with  a  hand-magnifier  to  '001  or  '002  of  an  inch. 
But  this  was  found  to  be  beyond  the  requirements 
of  the  Pyramid  in  its  present  state,  and  was  only 
employed  in  the  operations  for  comparing  the 
lengths  of  the  several  bars  or  scales,  actually 
employed  in  the  measuring,— with  a  standard  of 
acknowledged  authority ;  and  deducing  thence  the 
corrections  to  be  employed,  to  reduce  whatever 
lengths  had  been  observed  in  terms  of  inches  of  the 
rods,— into  true  British  standard  inches ;  which  sie 
accordingly  the  inches  in  which  all  the  following 
observations  are,  or  are  intended  to  be,  expressed, 
when  not  otherwise  specially  noted. 

The  rods  or  scales  employed  were  as  follows,  for 
any  outside  work,  or  forms  : — 


]faterlal--wben 

Nominal 

Divided  to,  on 

TraeleiPVtb 

Name  of 
ScaU. 

of  wood,  tipped 

withbrmasat 

each  and. 

Edgaa 
ImUad 

InBrtttah 

inehea 

when  la 

LengtlL 

Breadtb. 

Thick- 
nesa. 

Fine 
edge. 

Middle. 

Thick 
edfOL 

ioehea. 

tncheab 

inohaa. 

incliea. 

inehea. 

iwcnaa 

Cooke,  5 

iTory,    .     . 

5 

1-6 

•16 

one 

•01 

0 

4-995 

Adie,    5 

Ivory,   .     . 

5 

1-2 

•1 
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•06 

•05 

4-994 

„      12 

Box-wood, 

12 

1-8 

•34 

one 

•06 

•1 
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,.      25 

Box-wood, 

25 

•  •  • 

•  •  • 
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•05 

•1 

24-907 

M     50 

Maple- wood. 

50 

•  •  • 

•  •  • 

one 

•05 

•1 

49-987 

50A 

Fir,  painted. 

50 

2-8 

•7 

one 

60-008 

50B 

Fir,  painted. 

60 

2-8 

•7 

one 

49-995 

100  A 

Hr,  painted. 

100 

30 

•9 

one 

100-016 

100  B 

Fir,  painted. 

100 

3-0 

•9 

one 

100-031 

600  Upe 

Steel  tape. 

600 

•  •  • 

•  •  • 

0 

■  • 
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For  inside  measures,  as  inside  the  coffer  and 
inside  the  passages  or  rooms,  for  their  breadth  or 
height,  a  set  of  slider  scales  was  employed ;  made  of 
mahogany,  ended  with  brass^  and  the  brass  tipped 
with  steel,  shaved  or  bevelled  off  on  every  side  to  an 
acute  angle,  so  as  to  offer  no  impediment  to  measur- 
ing diagonals  inside  a  cube ;  and  appearing  generally 
of  this  figure : — 


u 


The  thicker  part  of  the  arrangement  is  a  hollow 
square  tube,  1*25  inch  square  outside  in  cross  sec- 
tion ;  in  which  slides  the  thinner  part, — which  is  a 
solid  maliogany  rod,  75  inch  square  in  cross  section, 
and  can  be  clamped  at  any  point  by  an  appropriate 
screw.  The  slider  alone  is  divided,  so  that  it 
measures  only  the  excess  beyond  the  closed  length, 
whence  the  name  of  each  slider  is  derived.  The 
divisions  merely  consist  of  whole  inches^  painted 
alternately  black  and  white,  and  numbered.  The 
sliding  rod  was  made  in  every  case  as  long  as  the 
hollow  trunk  permitted ;  but  if  the  subject  allowed, 
no  sUder  was  used  with  ite  sliding  rod  projecting 
very  far.  The  lengths^  however,  of  each  slider,  were 
taken  at  many  different  inches  of  protrusion  of  its 
inside  sliding  rod,  as  thus :— 
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Slides  25. 

(Used  chiefly  for  internal  breadths,  and  depths  of 

coffer.) 

Voodnal  Leocttis, 

BmI  LflOgttM  ia 
BritUhincliM. 

VomSaal  Xinigthi, 
inehai. 

BMlLei«thste 
British  inehM. 

25 

•■ 

24-965 

34 

'  a 

33*993 

26 

a 

25-949 

35 

a 

34-993 

27 

a 

26-981 

36 

a. 

35-988 

31 

- 

30-975 

41 

- 

41-003 

SUDEB  35. 

(Used  chiefly  for  the  breadths  and  heights  of 
passages,  doorways,  and  ramp  intervals ;  and  its 
correction,  for  reducing  a  length  given  by  its  divi- 
sions to  true  British  inches,  has  been  considered 
=  —  -152  inch.) 


BMlLogth. 

Nominal  L«ig:tli. 

BmI  Length. 

35 

■■ 

34-863 

48 

SB 

47-862 

36 

■1 

35-868 

49 

a. 

48-821 

40 

a. 

39-866 

50 

a. 

49855 

41 

a- 

40-856 

51 

a. 

50-837 

42 

— 

41-860 

52 

a. 

51-858 

43 

— 

42-858 

53 

«a 

52-849 

44 

— 

43-864 

54 

B 

53-858 

45 

■1 

44-871 

55 

a. 

54-859 

46 

«■ 

45-869 

56 

«■ 

55-875 

47 

46-855 

Slide 

R  50 

61 

60-855 

(Correction  to  reduce  a  measure  in  its  nominal 
inches  to  true  British  inches  =  +  '060  inch.) 


Ml  Length. 

TriM  Length. 

NominAl  Length. 

Trae  Length. 

50         - 

50-044 

61 

«: 

61-060 

51         - 

51-068 

66 

a 

66-055 

52              a. 

52-067 

71 

a 

71-066 

53 

53H)72 

76 

s 

76-055 

54         - 

54-048 

81 

a 

81-055 

55         - 

55077 

86 

a 

86-045 

56 

56-060 

91 

B 

91-068 
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Slider  70. 

(Correction  to  reduce  a  measure  in  its  nominal 
inches  to  true  British  inches  =  +  *130  inch,  nearly.) 

NonlBal  LmgtiL         TAm  Length. 

70  -        70067 

71  -        71-107 

76  -  76-121 

77  -  77  185  m 

78  -  78-127 
81  -  81-123 


-  86129 

91         -  9M2S 

96         -  96-121 

AaddOnM^Molitotlidmrakm-  60-068 


SUDER  100. 

Notttayd  Ln^tlt        TratUngtlL 
100         -       100-089 
And  90  inohM  of  ite  ilider  alone  -         90-068 


SUDER  400. 

This  was  a  variation  on  all  the  former  sliders ; 
and  was  composed  of  three  hollow  trunks  of  maho- 
gany, sliding  one  within  the  other,  and  fixable  at  one 
point  only  by  a  stout  brass  pin  ;  in  the  brass  plate 
forming  the  base  of  the  lower  and  thicker  trunk, 
a  strong  steel  p^  was  screwed  (so  that  vertical 
heights  might  be  measured  truly  on  sloping  floors)  ; 
and  from  the  top  of  the  uppermost  trunk  there  could 
be  drawn  forth, — by  a  string  passing  over  a  pulley, 
and  capable  of  being  either  pulled  from,  or  clamped, 
below, — a  solid  rod,  marked  with  inches,  and  pointed 
at  the  end.      After  a  particular  measure  on  one 
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occasion  in  the  grand  gallery,  this  rod  was  laid 
down  on  a  level  floor,  and  tested  by  100  B,  with 
the  following  result : — 


Nomliua  Leoffth  of  BUder  400  at 

a  pwtieultr  point  of  ita 

Slider  Dart 

Teatad  Length,  in 
tannaoflOOB. 

BaalLengt 
Brltiahine 

t&chea. 

Steel  peg    . 

1- 

10-00 

First  trunk 

wm 

10000 

Second  „ 

m. 

99-92 

Third    „ 

m. 

99-95 

Sliding  p«rt  at 

40*3 

850-17 

350-2 

350-3 

This,  and  the  other  smaller  sliding  scales,  were 
all  made  by  Mr.  T.  Cooke  and  Sons  of  York,  and 
gave  great  satisfaction  ;  if  too,  there  is  a  large  con- 
stant error  about  some  of  them,  as  slider  35,  it  had 
been  intimated  to  Mr.  Cooke,  that  these  rods  were 
only  intended  to  carry  a  measured  length  from  the 
thing  measured  to  a  certain  reference  scale  of  higher 
order,  which  was  alone  to  be  held  answerable  for 
the  truth  of  its  figures. 

BEFERENCE  SCALE. 

The  reference  scale  was  itself  however,  only  an 
intermediaxy  between  the  practical  bars  employed 
in  measuring,  and  the  standard  scale  (of  which  pre- 
sently), and  was  thus  composed  : — 

A  flat  bar,  106  inches  long^  5  broad,  and  0*5 
thick,  laid  flat  on  the  shallow  floor  of  a  very  stout 
box,  115  inches  long,  8  inches  square  at  the  endf^ 
and  composed  of  wood  1*3  inch  thick,  with  deep 
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joist-like  sidea^  to  prevent  gravity-flexuie,  and 
anned  with  thermometers  at  either  end  to  show 
the  temperature;  the  divisions  were  at  every  6 
inches ;  and  there  were  gun-metal  rectangles  pro- 
vided, one  of  which  was  fixed  over  the  commencing 
division,  and  the  other  brought  to  touch  one  end  of 
any  rod,  whose  other  end  was  touching  the  fixed 
metal  surface ;  the  excess  of  the  place  of  the  second 
rectangle  beyond  the  last  5-inch  division  of  the 
reference  scale  was  then  read  off  by  means  of  the 
small  ivory  scale,  divided  to  '01  inch  ;  and,  by  a 
magnifier,  determined  to  '001. 

But  the  flat  bar  of  the  reference  scale,  which  had 
been  made  out  of  an  organ-pipe  of  the  date  of 
Queen  Anne's  reign,  kindly  procured  for  me  by  my 
firiend  Mr.  Joseph  Sidebotham,  of  Manchester,  and 
reported  by  several  of  his  friends  to  be  almost 
matchless,  when  coated  with  copal  varnish,  for  the 
construction  of  measuring-rods  of  invariable  length, 
— had  been  unhappily  treated  to  linseed-oil  instead, 
by  the  optician  into  whose  hands  I  had  intrusted 
it;  and  this  circumstance,  joined  perhaps  to  its 
having  been  cut  out  in  the  direction  of  a  radial 
plane  of  the  original  tree,  and  to  the  heat  and 
drought  of  Egypt, — set  the  bar  twisting  at  such  a 
rate  in  the  plane  of  its  breadth,  great  as  that  was, 
that  in  a  short  time  it  would  no  longer  go  into  its 
box,  and  had  to  be  discarded.  In  its  place,  how- 
ever, I  pencilled  a  scale  on  the  inside  bottom  of 
the  box,  put  in  every  fifth  inch  by  means  of  a  fine 
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cut  with  a  penknife,  and  used  these  divisions  ever 
afterwards  as  the  reference  scale ;  employing  for  the 
time  an  estimated  value  of  their  proportion  to 
British  inches. 

Now,  the  5-inch  spaces  of  the  reference  scale  had 
been  intended,  in  any  case,  to  be  compared  with  a 
S-inch  stone  standard,  by  means  of  a  micrometer- 
microscope  beam-compass ;  which,  together  with  the 
said  standard,  had  been  prepared  for  me  before  leav- 
ing England  by  an  optician  there.  But  when  he 
brought  the  combined  apparatus  to  me  in  Liverpool, 
only  on  the  eve  of  embarking,  and  it  appeared  made 
quite  contrary  to  instructions,  and  very  ineffective, 
— I  handed  it  back  to  him  to  alter ;  and  he  pro- 
mised so  to  alter  it  and  send  it  out  after  me  to 
Egypt  within  one  month,  on  pain  of  paying  a 
penalty  of  1  Os.  per  day  for  every  day's  delay  beyond 
the  month ;  but  I  have  not  seen  it  from  that  time 
to  this^  though  he  states  that  he  sent  it  to  Alexan- 
dria three  months  after  the  appointed  time. 

Being  driven,  therefore,  to  make  some  extempore 
apology  for  a  length-carrier  when  engaged  at  the 
Pyramid,  I  prepared  a  piece  of  ancient  basalt; 
scratched  with  a  diamond  ring  an  approximate 
S-inch  length  thereon ;  and  compared  every  5-inch 
space  of  the  reference  scale  with  this  basalt  standard, 
through  means  of  the  ivory  scale  divided  to  *01  of 
an  incL  In  this  manner  the  lengths  of  all  the  mea- 
sures used  about  the  Pyramid  became  known,  in 
terms  of  the  basalt  standard ;  and  were  so  deter- 
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mined  thiee  tunea^  on  February  20,  March  22,  and 
March  28,  at  temperatures  varying  from  64*  to  75*. 


BASALT  STANDARD. 

The  basalt  standard  having  been  safely  brought 
home,  was  compared,  at  the  Royal  Observatory, 
Edinburgh,  on  September  7,  22,  and  23, — at  mean 
temperatures  of  59""  and  60*, — ^with  a  standard  yard- 
measure,  constructed  by  Captain  Kater  in  the  year 
1824,  and  presented  by  the  Imperial  Government 
to  the  Magistrates  of  Edinburgh ;  who  kindly  lent 
it  to  me  for  the  purpose  of  making  so  necessary  a 
comparison.  This  yard-standard  had  hitherto  appa- 
rently never  been  used,  being  kept  only  as  a  reserve, 
and  consists  of  a  bar  of  brass,  1  inch  square  in  cross 
section,  with  raised  steel  ends,  0*5  inch  thick,  and 
1  inch  broad  and  high ;  the  distance  between 
the  inner  surfaces  of  these  raised  ends  being  the 
standard  36  inches  required.  For  the  purposes 
of  comparison,  the  Kater  standard  was  not  taken 
out  of  its  box ;  but  as  it  lay  there,  the  length 
inside  its  uprights  was  taken  off  by  one  of  the 
Pyramid  slider  scales,  and  by  that  transferred  to 
the  reference  scale ;  whose  values  were  in  that 
manner  ascertained,  in  terms  of  the  inches  of  the 
Kater  standard  yard ;  and  immediately  afterwards 
by  another  operation,  in  terms  of  the  inches  of  the 
reputed  S-^inch  basalt  standard. 

The  inches  of  the  basalt  standard  being  thus 
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compared  with  those  of  the  Kater  standard,  were 
fomid  too  short ;  or  that  the  basalt  reputed  5  inches 
were  really  only  of  the  value  of  4*994  inches  of  the 
Kater  standard 

Now  in  the  comparisons  made  at  the  Pyramid, 
I  had  suspected  the  basalt  standard  to  be  rather 
small,  and  had  assiimed  its  nominal  length  at 
4'996  ;  but  after  the  above  determination  with  the 
Eater  yard,  the  values  obtained  at  the  Pyramid 
were  all  altered  to  a  value  of  the  basalt  =  4*994 ; 
and  these  are  the  numbers  which  are  given  in  pre- 
ceding pages  as  the  true  length  in  British  inches  of 
the  several  scales  employed  at  the  Pyramid. 

When  all  four  sides  of  the  base  of  the  Pjrramid 
shall  be  opened  up  at  some  future  day,  more  accu* 
rate  means  of  mensuration  than  the  above,  will  have 
to  be  employed. 


ENTRANCE  PASSAGE  OF  GREAT  PYRAMID. 
January  28 — ^Fibbuaky  11,  1865. 


ENTRANCE  PASSAOK— (See  PUtee  n.  in.  Mid  iv.) 


Wnr  mde  qfiU  floor  ;  meemnee  of  the  joints  there^  from  beguming;  or  top, 
or  north,  end  of  said  floor ;  and  then  from  joint  to  joinl 


III 

*^  gad 

J«a.S8, 
N.toB. 

Jan.S9, 
N.toa 

inchea. 

•  •  • 

II 
II 

fl 

Chanotor  of  Joint,  ate. 

0 

indiea. 
0-0 

inclMt. 
0-0 

inchM. 
0-0 

Ineliaa. 
0-0 

Inchaa. 
0-0 

[Treaant  baginnlng  ot  baaa- 
<   meat  ■boat  or  Hooriaalioit 

1 

54-2 

54-0 

54-2 

•  •  • 

541 

541 

/Fair;  i.9.,  flOrly  ckiaa  and 
(  flna. 

2 

47-9 

48  tl 

48-0 

•  •  • 

48-0 

1021 

Good. 

3 

58-9 

59-0 

58-9 

•  •  • 

58-9 

161-0 

Very  good  and  doae. 

4 

55*3 

55-2 

55-8 

•  •  • 

55-4 

216-4 

Very  good  and  doae. 

5 

657 

65-8 

65-7 

•  •  • 

657 

282-1 

Indifferent. 

riiong  holaa  hereabout  eat 

in  middle  of  floor,  and  of 

•<   a  breadth  to  reach  within 

6 

59-2 

59-0 

59-4 

•  •  • 

59-2 

3413 

aiz  or  eight  inchea  ot  aidea 
^  of  paaeage. 

7 

660 

66-3 

66-2 

•  •  • 

662 

407-5 

Bad,  and  do.  aa  to  hdea. 

8 

52-5 

52-2 

52-4 

•  •  • 

52-4 

459-9 

Bad,  and  da 

9 

623 

62-5 

62-8 

•  •  • 

62-5 

5224 

Bad,  and  do. 

10 

53-3 

53-3 

52-7 

*  •  • 

581 

575-6 

Bad,  and  do. 

11 

361 

36-8 

36^ 

•  •  • 

361 

611-6 

Bad,  and  do. 

12 

39-6 

39-2 

39-7 

•  •  • 

39-5 

651-1 

Bad,  and  do. 

13 

51-4 

51-5 

51-4 

•  •  • 

514 

702-5 

Bad,  and  do. 

14 

51-4 

51-7 

51-6 

•  •  • 

51-6 

7541 

Bad,  and  do. 

r  Hole  81  inchea  deep  basina 
1   here,  and  ahowafloor-Jointa 

15 

36-5 

35-4 

36*5 

36-6 

365 

790-6 

-i  rectangnlarly  tranaverae  to 
1   azia  of  paaaage,  throng 
l.  whole  depth. 

15 

48-4 

49-6 

48-7 

48-4 

48-5 

839  1 

Bad. 

17 

40-2 

39-8 

40-0 

40-0 

400 

8791 

Bad,  aa  being  broken. 

18 

247 

•  •  • 

24-8 

24-8 

24-8 

903-9 

Bad,  and  do. 

19 

35-1 

60-0 

35*2 

35-2 

35-2 

9391 

Better. 

20 

•  •  • 

•  *  • 

63-7 

63-6 

63-6 

1002-7 

I  I>iagonal  1  eloee,  but  with 
(  neighbouring  cracka. 

21 

•  •  • 

•  •  • 

46-3 

46  8 

46-6 

1049-3 

Diagonal  and  dose. 

21' 

133-3 

•  •  • 

22-i 

20- ± 

21-± 

1070 -1 

Sand-heap. 

fAl  Mamoon's  hole  In  weat 
-i   wall    begins    about    thia 
(^  place. 

21- 

44-± 

•  •  • 

48-± 

50- ± 

49-± 

1119-± 

12 


ENTRANOB  PASSAGE. 


[SBCT.L 
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ofiUYhoon;  mearores  of  the  joints  there,  from  Iw^niiinft 
or  top,  or  north  end  of  said  floor,  and  then  from  joint  to  joint 


No.  or 

Joint 

firon 

Top  or 

North. 

Mm- 

sored  OB 

SMh. 

OOB- 

eluded 

ftom 

Joint  to 

Joint 

Whole  Dii- 
taneeftom 
besinning 
orraeage 
Floor. 

Cbaneter  or  Joint,  etc 

0 

0-0 

00 

0*0 

0*0 

1 

54-6 

04*6 

04*6 

04-6 

2 

47-7 

47  « 

47*6 

102*2 

Better. 

3 

67-8 

081 

08-0 

160*2 

Good  and  fine,  i.f.,  thin. 

4 

05-0 

04-9 

00-0 

210*2 

( Thin  and  fine,  but  partly 
(      concealed  in  a  hole. 

6 

68-0 

68*4 

68*4 

283*6 

Indiflerent. 

6 

000 

08*8 

08*9 

342*0 

Bad. 

7 

66-2 

66*3 

66-2 

408*7 

Bad  and  broken. 

8 

01-7 

01*8 

01*8 

460*0 

9 

09*0 

090 

09*2 

019-7 

( Broken,    and    not    equart 
acroesfioor. 

10 

03*2 

02-8 

030 

072-7 

Broken,    and    not    eqaare 
(     acroesfioor. 

11 

38-8 

38-9 

38*8 

611-0 

Very  bad  and  broken. 

12 

40*4 

40*3 

40*4 

601*9 

Bad  and  broken. 

13 

00-8 

01-0 

00-9 

702-8 

Bad  and  broken. 

14 

03-0 

02*0 

02*8 

700*6 

( Veiy   bad,    broken,    and 
(      wide. 
Better. 

10 

36*3 

36-6 

36*4 

792-0 

16 

48*0 

48-7 

48*6 

840-6 

Veiy  much  broken. 

17 

40-0 

401 

40*0 

880-6 

Very  broken. 

18 

24*7 

24*6 

24-6 

900*2 

(  Good  originally,  bat  dnoe 
broken  at  edgee. 

19 

301 

30*4 

30-2 

940*4 

Good ;  veiy  luurd  etone  be- 
tween this  and  laat  joint. 
I  Diagonal  good,  and  in  very 

20 

07*0 

070 

07*0 

997-4 

1     hard    etone,    bat    with 
S     many    neighbouring 

(     cracks. 

21 

36*0 

36*4 

36*2 

1033*6 

Diagonal,  and  do.  do. 
rSand    heap,    adventitioas, 
mixed  with  broken  stones, 

21' 

30*± 

30* 

32*± 

1066*± 

<    blocks  ap  entrance  pas- 
sage beyond   and  below 
,    this  point. 
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ENTRANCE  PASSAGE, 

Floor  OF. 
Wed  Side  oomptnd  with  Bad  Side. 


Nmabtraf 

Joint  ftoB 

Top,  or 

NOftlL 

Jotetto 

^tOB 

Do.  on 
iMtiido. 

Whole  difUaoo 

Aran  ImsIbbIbc 

of  PiMMgo  floor 

onWMtiido. 

Do.  OB 

SnoroT 

fUotangn- 

liitlj. 

0 

0*0 

0-0 

0-0 

0-0 

•  •  « 

1 

54-1 

64-6 

54-1 

54-6 

+  0-5 

2 

48-0 

47-6 

102-1 

102*2 

+   0-1 

S 

58-9 

68-0 

161-0 

160-2 

—  0-8 

4 

50-4 

66-0 

216-4 

215-2 

—   1*2 

6 

65-7 

68-4 

2821 

283-6 

+   1*8 

6 

59-3 

68-9 

341-3 

342-5 

+   1-2 

7 

66-2 

66-2 

407*5 

408-7 

+    !•« 

8 

52-4 

51*8 

459^ 

460-6 

+  0*6 

9 

62-6 

59-2 

522'4 

619-7 

—  2-7 

10 

68-1 

53-0 

675*5 

672-7 

—  2-8 

11 

361 

38-8 

611'« 

611-5 

—  01 

12 

39-5 

40-4 

6511 

651-9 

+  0-8 

13 

614 

50-9 

762-5 

702-8 

+  0-3 

14 

61  •« 

52-8 

754*1 

755-6 

+    1*6 

16 

36-6 

36-4 

7904 

792-0 

+   1-* 

16 

48-6 

48-6 

839*1 

840*6 

+    1« 

17 

40-0 

46'0 

8791 

880-6 

+   l-« 

18 

24-8 

24-6 

903-9 

905-2 

+   1-3 

19 

35-2 

35-2 

939-1 

940-4 

+    1-3 

20 

63'« 

57-0 

1002-7 

997*4 

—   5-3 

21 

46-6 

36-2 

1049-3 

1033*6 

—  15-7 

21' 

21 -t 

32-± 

1070-  ± 

1066-± 

-  4-± 

21" 

49-± 

•  •  • 

1119-± 

•••••• 

1 

•  •  • 

NOTES  ON  FLOOR  OF  ENTRANCE  PASSAGE,  TO 
ACCOMPANY  THE  MEASURES. 

This  floor  is  all  in  a  limestone,  close,  compact, 
more  or  less  hard  in  places,  abrading  a  fine  white 
dust^  which  rises  in  smoke-like   clouds  under  the 
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feet  from  holes  where  it  has  accumulated.  In  parts 
not  exposed  to  friction,  this  limestone  has  a  ten- 
dency to  decay  into  or  acquire  a  rough,  coarse 
sur&ce,  something  like  what  granite  might  present, 
if  coated  over  with  thin,  yellowish,  lime-wash  ;  but 
where  imder  friction,  as  fitnn  the  feet  of  countless 
travellers,  it  has  approached  a  smooth,  glosq^,  and 
marble-like  appearance.  There  has  been  a  slight 
wearing  down  of  the  floor  over  its  whole  breadth, 
as  evident  by  its  present  level  compared  with  the 
side  joints. 

To  assist  men,  apparentiy,  to  ascend  and  descend 
on  the  originally  smooth,  sloping  surface,  occasional 
shallow,  transverse  holes  or  notches  have  been  rudely 
cut  in  the  floor  at  moderate  distances  apart  But 
much  more  rudely  stiU,  has  the  operation  been  per- 
formed towards  the  middle  and  lower  end  (of  the 
here  measured  portion)  of  the  passage,  where  the 
floornstone  is  not  so  hard  as  near  the  beginning. 
For  in  such  parts^  these  transverse  holes,  usually 
about  two-thirds  the  breadth  of  the  passage,  have 
been  lengthened  out,  preserving  their  breadth,  until 
they  meet  and  join  each  other  longitudinally ;  and 
have  then  been  deepened  so  as  almost  to  form  a  sort 
of  ditch,  running  along  or  through  the  central  line 
of  the  passage  floor ;  very  rough  and  broken,  but 
yet  enabling  the  ascent  and  descent  to  be  made  with 
only  little  stooping.  These  floor-holes  have  attained 
the  following  vertical  depths  at  the  given  distances 
from  the  North  beginning  of  floor,  viz. : — 


JomU  of  floor,  w^ls,  and'  roof 

Of  Gft. 

opefud'  0ut  on/p2an£^ 


ScaZi^efSriliskiJiui^  /&/•  Su 


A,  A,  A,   A,  the/SattJnatt  a^dft- 

B,  B,  3,   Jjifu^  offleor,  ofpoMO^ , 

C,  C,    C.    Eastwall. 

G,    G,    OraJuU/porlauZ&s,  Icwer  iuJt-en^-  of,  clatu 

H,     ffe^y  of  adventiiuius  dust  t^  ruiiuh'  brounhi  » 

I,    .  (a&pA'^/Jfiurtoa/iit  hclf'.  w^&s^v,  it-  broAc-  th/a  H 

ofq^Mtxo  rvand'  tAt-PorCai/iis  6lor^.  d-  inia  €i 


PI  2 


^wic€/J  of  Fniraiict/  Passcu^ 

RAMiD 

\  or  iasinttni/  sheet/. 


I     I     I  \ 


Vm,-     ff 


>  't>)  s 


soo 


400 


300 


^ 


Mill 


I  I  1  1    I  1  I J 


T¥F^ 


E^ 


zzx 


nil 


I  I  r  I 


Mil 


I   I  I   I  r   I   CT3 


/W3^  fronuHforihj  enoL  of  Floor. 


1,   V,  Df   West' wall'  ofj?assa£fjey. 
'  -^,  «^  £.£f  JtoofofjfaescyLt/,  repecuttcL  twice/'. 


s 


^4f  first  ascenduiff  j^assa^jt/. 


TiUran^i^.  pCLSsuM ,  and  stiU  servf^  tra,re7l/:rs  as  a  /marts 


YfHM'rarUn*  LiiVEdin' 
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At  Mid  aboiit  dktaaee,  800,  daptk  of  holm  ■■    4  more  or  leu. 


300, 

-    8 

t» 

400, 

N 

-  10 

ft 

460, 

t9 

-  14 

ft 

600, 

fff 

«  16 

ft 

700, 

t> 

-  18 

fff 

800, 

ft 

-SI 

•9 

1000, 

n 

-    0 

»* 

At  the  distance  of  about  1000  inches,  the  holes 
in  the  floor  cease  ;  and  apparently  because  there,  a 
▼ery  much  harder  stone  is  employed  ;  so  hard  as  to 
have  defied  both  men  and  nature  to  injure  it,  and 
to  have  left  for  a  short  space  the  original  floor 
surface  almost  unabraded  and  uninjured.  Below, 
or  beyond  about  1100  inches  of  distance,  the  further 
floor  is  encumbered,  and  the  whole  passage  down  to 
the  subterranean  room  of  the  Pyramid  is  stopped 
up  by  heaps  of  stones  and  sand,  adventitiously  or 
mischievously  introduced  by  the  Arabs  in  the  course 
of  the  last  few  years ;  and  effiBctively  limiting  now 
the  amount  of  ^  entrance  passage'  that  can  be  care* 
fully  examined. 

Only  on  the  third  occasion  of  measuring,  did  I 
perceive,  that  Ihe  piece  of  uninjured  flooring,  extend- 
ing from  940-  to  1065*  of  distance,  is  crossed  by  two 
joints.  Rather  obscured  they  are  by  neighbouring 
and  parallel  crackings,  but  true  masonry  joints 
nevertheless ;  very  fine  and  thin,  and  placed  notably 
diagonal  to  the  axis  of  the  passage.  This  position 
is  such  an  anomaly  to  the  other  joints  of  the  floor, 
and  has  been  so  very  carefully  and  exactly  per- 
formed,— made  so  close  as  not  to  catch  a  careless 
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eye,  and  yet  so  certainly  as  not  to  escape  a  scruti- 
nizing one, — ^and  constructed  in  such  excessively 
hard  stone,  that,  whatever  was  intended,  it  has  lasted 
to  the  present  time  untouched,  and  uninjured, — ^that 
something  must  have  been  purposed  to  have  been 
marked  thereby.  What  could  it  be  ?  By  referring 
to  the  plan  of  the  passage,  Plate  ii.  page  16,  it  will 
be  seen  that  the  lower  butt-end  of  the  granite  port- 
cullis leading  to  the  upper  parts  of  the  Pyramid  is 
just  above  the  place ;  or  rather  the  hole  belonging 
to  said  lower  butt-end  of  it,  is  ;  viz.,  that  hole  in  the 
ceiling,  out  of  which  the  so-called  *  triangular'  stone 
had  dropped  when  Khaliph  Al  Mamoon  was  forcing 
his  way  into  the  Pyramid, — ^and  disclosed  to  him, 
what  Herodotus  had  never  suspected,  that  there  was 
an  upper  system  of  chambers  and  passages  in  this 
Pyramid,  besides  its  subterranean  ones. 

The  long  and  large  holes  in  the  entrance  passage 
floor,  though  passed  over  by  many  describers^  are 
thought  by  Perring  and  others,— to  have  been 
effected  at  a  very  early  day,  in  order  to  let  men  get 
under  the  blocks  of  stone — ^with  whiclf  they  suppose 
the  passage  to  have  been  filled  up  to  its  mouth  by 
the  original  buUder8,-«id  so  by  getting  under 
them,  to  be  able  to  break  them  up  and  then  drag 
them  out  piecemeal 
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ENTEANCK  PASSAGE, 
Boor  or. 
Xad  Side. 
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35-6 

35-6 
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ENTRANCE  PASSAGE, 
BoOF  OF. 

Xat^  and  Weti  Sidei  oomiMuned  together. 


Wliole  distance 

1 

Number  of 
Joint  fttmi 

Joint  to 

Joint  on 

Wettflidc 

Do.  on 
XMtvide. 

from  beginning 

of /loor,  pfo- 
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0 
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0-0 

162-2 

162-3 

+   0-1 

1 

38-2 

38-7 

200^ 

201-0 

+   0-6 

2 

40-8 

40-9 

241-2 

241*9 

+  0-7 

S 

42-8 

43-3 

284-0 

286-2 

+    1-2 

4 

66-4 

66-0 
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361-2 
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5 

30-7 

304 

3811 

381*6 

+  0-6 

6 

391 

39-4 

420-2 

421-0 

+   0*8 

7 

30-3 

35-4 

466-6 

466^ 

+   0-9 

8 

36*4 

36-6 

490-9 

492*0 

+   11 

9 

61*9 

61-8 

662-8 

663*8 

+  1-0 

10 

36*6 

36-6 

689-4 

690-3 

+  0-9 

n 

36^ 

37-8 

626-0 

628-1 

+  2-1 

12 

36-8 

36-7 

662*8 

664-8 

+   2-0 

13 

66-4 

66-4 

718*2 

720-2 

+   2-0 

14 

66-4 

63-0 

773-6 

773-2 

—  0-4 

U 

64-6 

64-6 

828*2 

827*7 

—    0-6 

16 

66-6 

68-6 

883*8 

886-3 

+   2-6 

17 

84-3 

36-4 

918*1 

921*7 

+   3-6 

18 

69-0 

60-2 

9771 

981-9 

+  ^-s 

19 

46-6 

46-2 

1023*7 

1028-1 

+   *•* 

20 

40-2 

38-6 

1068*9 

1066*7 

+   2*8 

21 

48-0 

*  •  • 

1111-9 

•  •  • 

NOTES  ON  THE  GENERAL  CHARACTER  OF  ROOF  OF 
ENTRANCE  PASSAGE  IN  GREAT  PYRAMID. 

These  blocks  of  stone  do  not  seem  of  so  hard  and 
dense  a  quality  as  those  of  the  side  walls;  and 
these  again  are  inferior  to  the  floor  stones ;  which 
floor,  therefore,  seems  to  have  been  meant  to  stand 
work.     The  roof  stones  near  upper  end  of  passage 
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have  a  pulverulent  surface,  as  from  dry  oxidation ; 
lower  down  the  passage  they  show  the  same  rough 
decayed  surface  as  the  wall  stones.  Water  some- 
timi  r^  down  botli  the  r«>f  and  dde  walb.  » 
shown  by  dark  stains. 

The  roof  is  first  notably  broken  in  upon,  or 
broken  out  of,  at,  about,  and  in  continuation  of, 
the  butt-end  of  granite  portcullis  of  first  ascending 
passage ;  and  next  it  is  broken  in  upon,  and  even 
more  extensively  and  irregularly,  lower  down,  pardy 
opposite  to,  but  more  in  continuation  of,  Ehaliph 
Al  Mamoon's  hole  in  the  west 

The  parts  broken  out  of  the  roof,  under  the  port- 
cullis^ are  rather  more  than  would  supply  the  now 
missing  *  triangular*  stone, — ^which,  according  to  Sir 
Gardner  Wilkinson  and  others,  once  completed  the 
roof  at  that  spot,  and  kept  the  portcullis  out  of 
sight ;  but  they  quite  include  the  reasonableness  of 
its  once  having  existed. 

The  greater  distances  of  nearly  all  the  roof  joints 
east,  over  west,  as  measured  firom  commencement  of 
basal  sheet  at  its  upper  or  north  end,  is  probably 
due  to  the  north  escarpment  of  said  basal  sheet,  in 
its  present  broken  state,  being  rather  difficult  to 
trace ;  in  fact,  rather  to  error  in  point  where 
measures  were  begim,  than  to  all  the  roof  joints 
being  out  of  cross-level  :  the  differences  among 
them  will,  however,  still  serve  to  indicate  the  de- 
gree of  closeness  and  accuracy  aimed  at,  or  attained, 
by  the  builders  in  that  particular  element 
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ENTRANCE  PASSAGE, 
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ENTRANCE  PASSAGE, 


Walu  or. 


Wed  Wall,  Lower  and  Upper  enda  of  Jointa  compared  together. 
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ENTRANCE  PASSAGE, 

Wall8  or. 

Boat  Wall,  Upper  ends  of  joints. 
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Joint  to  joint. 
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Joint  to  Joint 
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ENTRANCE  PASSAGE, 
Walls  of. 

m'  and  Upper  ends  of  jomta  compared. 
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NOTES  ON  THE  CHARACTER  OF  THE  STONE  SURFACE 
OF  THE  WEST  AND  EAST  WALLS. 

These  walls  of  the  entrance  passage  begin  at 
the  north  or  upper  end  in  two  courses  to  form  its 
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height ;  but  after  100  inches  or  more  of  distance 
southward,  they  are  formed  of  larger  blocks  of  the 
full  height  of  the  passage,  and  therefore  in  a  single 
course  only.  All  the  joints  between  these  stones 
are  transverse  or  perpendicula/r  to  the  axis  of  the 
passage,  excepting  only  the  third  and  fourth  joints, 
which  approximate  to  a  vertical  position. 

A  few  inches  below,  or  south  of  the  fourth  joints 
and  nearly  similarly  on  either  side  of  the  passage, 
is  still  to  be  seen  a  line  about  '08  broad  and  *02 
deep,  drawn  by  a  powerful  hand,  and  with  a  hard 
tool,  upon  the  stones,  and  in  direction  of  a  perpen- 
dicular to  the  line  of  the  passage.  The  line  finds 
itself  on  that  particular  stone,  whose  lower  or 
southern  end  is  perpendicular  to  the  passage,  while 
its  upper  and  northern  end  is  approaching  to  the 
vertical ;  and  from  its  (the  line's)  position,  would 
enable  a  set-ofi*  to  be  obtained  for  the  unusual 
angle  of  the  northern  hce  more  accurately  than 
from  the  farther  end  of  the  stone,  to  which  the  line 
may  be  considered  parallel, — but  it  is  in  fact  rather 
truer  in  rectangularity  than  that,  to  the  passage  axis. 
The  Fjrramid  guides  had  not  noticed  these  lines  on 
either  side  ;  and  quite  believed,  on  having  them 
pointed  out,  that  they  might  have  been  made  by 
the  original  builders ;  while  we  ourselves  afterwards 
found  traces  of  similar  lines  on  the  junction  surfaces 
of  fragments  of  casing  stones,  and  more  notably  on 
the  south-west  socket  of  the  P)rramid  excavated  and 
exposed  to  view  by  Mr.  Alton  in  April. 
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The  joints  of  the  stones  near  the  beginning  of  the 
passage  are  fine^  thin,  and  true  ahnost  past  belief ; 
towards  the  middle  of  the  passage  they  become 
coarse  and  wide»  say  0*2  in  breadth ;  but  are  closer 
again  on  approaching  the  neighbourhood  of  the  port- 
cullis block  of  the  first  ascending  passage. 

The  surface  of  the  walls  is  nowhere  absolutely 
smooth :  it  shows  indications,  indeed,  of  having  been 
once  worked  to  a  true  plane,  and  then  having,  ages 
afterwards,  su£fered  a  corroding  effect,  which  has 
partially  honeycombed  the  surface  ;  and  this  effect 
is  chiefly  visible  far  down  inside  the  passage,  where 
mechanical  violence  is  most  slightly  felt  Wherever, 
on  the  contrary,  the  stone  has  been  exposed  to  fric- 
tion, it  seems  "to  harden  under  it,  become  smooth 
and  marble-like,  and  resist  the  corroding  and  rough 
honeycombing  influence  seen  elsewhere.  Wherever, 
too,  the  stone  has  been  fresh  chipped  or  fractured, 
as  it  has  been  abundantly  near  the  portcullis^  the 
chipped  surfaces  are  smooth,  dense,  and  unifonn. 
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ENTRANCE  PASSAGE, 
Walls  of. 

We§i  WftU  JwniMf  tested  for  netangakriqr  bj  »  luge  Square. 
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20 

Sand  heap. 

—  0-2± 

i 

• 

30 


ENTRANCB  PASSAGE. 


[sect,  l 


ENTRAKCE  PASSAGE, 

Walls  or. 

Eati  Wan  Jointa,  tested  fort  Teetangalaiity  hf  a  kige  Sqnaie. 
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—  0-02 

fBest  Joint  for  many  preceding 
J  ones.     Upper  edge  or  wall  is 
{   chipped  more  than    half  way 
^  down. 

16 

1 

1     A  ^ 

—  0-26 
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(  snilng. 

(This  line  prodnoed  hits  near 
\  upper  part  of  bott-end  of  port- 
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NOTES  ON  THE  ABOVE  OBSERVATIONS. 

The  square  employed  was  made  by  myself  at  the 
Pyramid  for  the  occasion,  out  of  some  of  the  well- 
planed  flat  deal  bars  contained  as  packing  in  the 
100-inch  linear  box.  The  height  of  upright  was 
4tl\  and  length  of  bar,  50  inches.  The  base  was  all 
on  one  side  of  the  upright,  in  the  L  manner  ;  hence, 
when  testing  any  particular  joints  and  reversing  the 
square  upon  it,  the  tail-piece  stood  on  different 
portions  of  the  passage  floor  on  each  occasion,  which 
might  introduce  some  error  from  want  of  perfect 
straightness  of  floor  surface ;  the  shape,  moreover, 
of  the  pieces  of  wood  forming  the  base  was  such,  as 
to  prevent  the  upright  applying  quite  so  close  to 
the  wall  in  one  way  of  using  it  as  the  other, — ^when 
the  making  of  the  observations  accurately,  became 
therefore  rather  more  difficult. 

I  had  hoped,  on  examining  the  square  when  first 
made  up  in  the  instrument-tomb,  that  it  was  true 
at  the  top  of  its  upright  to  much  less  than  0*1,  but 
by  the  time  it  had  been  carried  up  to  the  Pyramid, 
the  observations  show  that  it  must  have  increased 
its  error  to  0*1  full,  each  way  ;  making  a  difference 
between  two  sets  of  readings,  with  tail-piece  re- 
versed, of  0*20,  which  is  probably  a  greater  error  than 
most  of  the  joints  themselves  are  really  affected  by, 
— ^always  excepting  the  two  911051- vertical  joints, 
whatever  the  reason  of  their  being  so  made,  may 
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have  been.  The  large  differences  between  the  cor- 
rections for  the  said  two  joints,  as  measured  with 
the  square  and  as  deduced  from  the  linear  measures, 
pages  16  and  19,  are  believed  to  be  due  to  the 
measure  of  the  square  being  taken  at  the  top  of  its 
upright,  or  41  inches  from  floor,  while  the  linear 
measures  were  taken  at  the  very  top  of  the  wall,  or 
47*3  inches  above  the  same. 

After  making  due  note  of  those  two  anomalies^  it 
will  be  perceived  that  there  is  a  remarkably  in- 
creased accuracy  in  the  parallelism  of  the  wall 
joints,  as  well  as  in  their  perpendicularity  to  the 
axis  of  the  passage, — ^than  what  obtains  with  those  of 
either  floor,  or  roof ;  where  errors,  or  variations  exist 
as  offcen  to  whole  inches,  as  in  the  walls  they  do  to 
tenths.  This  species  of  accuracy,  too,  is  preserved 
throughout  the  whole  measured  length  of  both  walls, 
notwithstanding  that  there  is  no  effort  apparent  to 
make  the  blocks  composing  the  walls  either  all  of 
equal  size,  or  to  make  them  correspond  in  large  and 
small  on  the  two  opposite  sides. 
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ENTRANCE  PASSAGE, 

BdatiTe  lengths  of  stoneB  in  floor,  wal]%  and  roof,  baginning 
with  the  highest  or  Northernmost — (See  Plate  n.) 
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BelatiYe  podtioiis  of  joints  in  floor,  walLs,  and  roo^  as  indicated 
by  their  distance  from  beginning  of  basement  sheet  at  its 
North  end. — (See  Plate  n.) 
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course 

course. 

course. 

course. 

course. 

course. 

0-0 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

•  •• 

•  •  • 

0-0 

64*1 

•  •  • 

•  ■  ■ 

•  •  • 

■  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •• 

•  •  • 

•  •  • 

54-6 

1021 

111-0 

110-0 

123-4 

122-4 

•  •  • 

•  •  • 

124-8 

124-8 

110-2 

110-2 

1Q2-S 

161-0 

162-6 

162*6 

166-0 

166-2 

162-2 

162-8 

207-6 

208-0 

160-2 

160-4 

iao-8 

216-4 
282-1 

207-6 

207-7 

224  0 

228-4 

200-4 
241-2 

201-0 
241-9 

•••                • •• 

219-0 

219-2 

816-S 
288-6 

289-8 

273-6 

278-2 

290-0 

841-8 

849-4 

889-0 

284-0 

286-2 

844-8 

868-9 

842-6 

407-5 

891-7 

891-7 

860-4 

851-2 

887-4 

887-8 

406-7 

469-9 

4271 

427-0 

881-1 

881-6 

442-2 

442-2 

460-6 

622-4 

482-1 

482-2 

420-2 

421-0 

601-0 

601-0 

6197 

676-6 

627-1 

627-4 

466-6 

456-4 

687-6 

687-1 

6727 

611-6 

662-1 

662-4 

490-9 

492-0 

6061 

6061 

611-6 

661-1 

689-1 

689-4 

662-8 

658-8 

668-9 

658-9 

661-9 

702-6 

681-8 

681-2 

689-4 

690-8 

716-9 

717-1 

702-8 

764-1 

740-4 

740-6 

626-0 

628-1 

761-1 

761-8 

766-6 

790-6 

766-9 

767-0 

662-8 

664-8 

821-6 

821-8 

792-0 

889-1 

801-6 

801-8 

718-2 

720-2 

854-0 

854-2 

840-6 

8791 

842-0 

842-2 

778-6 

778-2 

916-8 

917-0 

880-6 

908-9 

871-1 

871-6 

828-2 

827-7 

957-4 

957-8 

906-S 

939-1 

981-6 

981-8 

888-8 

886-3 

999-9 

1000-4 

940-4 

1002-7 

981-1 

981-2 

918-1 

921-7 

1089-1 

1089-6 

997-4 

1049-8 

1010-9 

1011-6 

977-1 

981-9 

1082-7 

1088-6 

1088-6 

1070-± 

1062-8 

1062-8 

1028-7 

1028-1 

1140-6 

1066-^ 

1119-:^ 

1107-8 

1068-9 

1066-7 

•  •• 

••• 

1177-8 

mi-9 

•  •  • 

•  •• 
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ENTRANCE  PASSAGE. 

BelatiYe  view  of  errors  of  perpendicolaritj  to  axis  of  putage  in 
the  joints  of  floori  walLs,  and  roof;  the  measures  by  the 
square  being  corrected  for  the  less  hei^t  of  its  upright, 
than  the  walls  of  the  passage. 


WestwAlL 

Koofl 

East  wall 

Notee. 

gylto^ 

Byaqiure. 

By  linear 
measure. 

Byequare. 

Mr. 

Wholaooane. 

Whole  cooTM. 

Whole  conree. 

Whole  ooaree. 

LOWMT 
B0ttri6. 

Upper 
conne. 

Lower 
eoone. 

Upper 
oouree. 

Upper 
coone 

Lower 
coonew 

Upper 
coonew 

Lower 
conree. 

[)-6 
[)1 
0-B 

••• 
•  »• 
0-0 
-01 

•  •• 

•  •  • 

+0-8 
+0-6 

•  •  • 

•  •  • 

+011 
-0-01 

•  •• 

•  •  • 

-0-06 
-0-02 

•  •  • 

•  •  ■ 

+01 
+0-6 

+07 
+  1-2 
+0-8 
+0-5 
+0-8 
+0-9 
+  11 
+  10 
+  0-9 
+21 
+2-0 
+  2-0 
-0-4 
-0-6 
+2-5 
+  8-6 
+  4-8 
+  4-4 
+  2-8 

•  •  • 

•  •  • 

+0-4 

•  •  • 

•  •  • 

•  ■  ■ 

+0-2 
+0-2 

•  •  • 

•  •  • 

-0-02 

•  •  • 

•  •  • 

•  •  • 

+0-02 
0-00 

or  the  two  method*  hj 
which  the  waU  JoinU 
hare  been  teeted,  that 
by  the  equare  la  ooaat- 
dered  the  more  accurate 
of  the  two,  and  capable 
of  the  more  accuracy : 
as  top  and  bottom  of 
the  joints  were  com- 
pared  at  the  aame  In- 
stant, and  noted  to  "01 
of  an  Inch ;  while  with 
the  other  method  the 
readings  for  the  top  (^ 
the  Joints  were  taken 
one  day,  and  for  the 
bottom  perhaps  on  an- 
other day,  and  they  were 
only  read  off  at  any  time 
to  tenths  of  an  Inch  ; 
with  a  certain  amount 
always  of  risk  as  to  the 
measuring-md  slipoing 
on  the  Inclined   floor, 
whose  angle  is  greater 
than  that  of  fricUonal 
repose. 

Yet  it  was  important  to 
exhibit   the  results  of 
this  method  against  the 
square  on  the  walls,  as 
it  Is  the  only  metnod 
that  was  employed  to 
test  the  JolnU  of  both 

1  roof  and  floor. 

1-5 
1-2 
1-S 
0-« 
27 
2-B 
01 
0-B 
0-8 
1-5 
1-4 
1-5 
1-5 
1-8 
1-8 
5-8 
57 
i'± 

m 

+16-2 

+10-4 

0-0 

+  01 

-  01 

-  0  8 

-  0-8 

-  0-8 
+  01 

-  0-2 

-  01 

-  0-8 

-  0-2 

-  0-6 

-  0-8 

-  01 

-  0-6 
0-0 

+16-  ± 
+  10-8± 

-  010 

-  0-02 
+  0-08 

-  016 

-  016 

-  Oil 

-  0O6 

-  017 

-  016 

-  Oil 

-  0-07 

-  017 

-  0-02 
0-00 

-  0-06 

+  11-8 
+  9-1 

-  01 
0-0 
0-0 

-  0-4 
0-0 
0-0 

+  0-2 
+  0-2 
+  01 
+  0-2 
+  0-2 
+  0-4 
+  0-6 
+  0-4 
+  0-8 

+ll-8± 
+  9-  ± 

-  0-80 

-  014 

-  016 

-  0-24 

-  0-14 

-  0-09 

-  014 

-  0-09 

-  016 

-  0-07 

-  0-02 

-  0-09 
+  0-01 
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ENTRANCE  PASSAGE, 

Breadth  and  Height  of^  measured  with  Slider  35;  and  therefore 
corrected  by — •14  to  make  it  show  British  inches. 


At  or 
near 
floor 
Joint, 

on 
West 
side. 

1 

Brtadtk, 
pexpendicolar  to 
axis  of  passage. 

Mean,  or 
breadth 

HeiakL 
pexpendlcmar  to 
axis  of  passage. 

Mean 

Notes,  Febniny  1, 1806. 

Near 

bottom 
of  walls. 

Near 

top  of 
walls. 

near 

middle 

of  walls. 

West 

side  of 

floor. 

East 

side  of 

floor. 

height 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

••  • 

•  •  • 

2 
3 

4 

•  •  • 

«  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

41-61 

•  •  • 

41-63 

•  *  • 
41-62 

•  • « 
47-24 

•  •  • 

47-27 

• .  • 
47-26 

/  The  peculiar  little  holes  of 
1   the  rooffh  decayed  sor- 
s   face,     always     avoided. 
1   Passage    has   a  vtrtioal 
\  hei^rhere  =  5S-68. 

6 
6 

7 

■ .  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

41-61 

•  •  • 

4W1 

•  •  • 

41-46 

47-23 

47-30 

•  •  • 

47-26 

8 
9 

41-69 

•  •  • 

41-41 

•  •  • 

41-60 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

'Supposed  to  be  rrofsMor 
Oreaves' place  ofmeasoie; 
the  fifth  loint  might  also 
answer  his  description  of 
being  '  opposite  to  a  Joint 
in  the  roor,'  bat  there  are 
wall  Joints  on  either  side 
there,  which  would  ren- 
der the  place  inappio- 
priate  for  nis  poipose. 

10 
11 

•  •  • 

41-69 

•  •  • 

41-61 

•  •  • 

41-66 

■  •  « 

47-30 

•  •  • 

47-32 

■  •  • 

47-31 

/Depth  from  roof,  peipen- 
1   dicuLartoaziaorpaasace. 
<    down  to  bottom  of  toe 
1   broken  holes  in  floor  = 
V  UD.aboat. 

12 

•  •  • 

•  m  • 

« .  • 

•  •  • 

... 

•  •  • 

13 

•  • . 

•  •  • 

•  •  • 

«  ■  • 

• .  • 

•  •  ■ 

14 

•  •  • 

•  «  • 

a  •  • 

•  •  • 

••• 

•  •  • 

/Breadth    measored    por- 
)   posely  firom  hollow  to 
<    hollow    of   the    torikoe 
1   roughnesses    on    either 
V  wiai  =  41-9L 

15 

41-69 

41-46 

41-62 

47  16 

47-18 

47-17 

/  VfHetd  height  of  passage 
I    =63*36;  depth  fh>m  root 
<    as  before,  to  bottom  of 
1   holes  in  floor,  from  61*  to 
V  71 -about  this  part 

16 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

17 

•  •  1 

t 

•  •  • 

1  •  • 

18 

•  • 

•  •  • 

i 

t  •  • 

19 

t 

«  •  « 

< 

t  •  • 

20 
21 

41-46 

(chipped) 

47-28 

4714 

•  •  • 

47-21 

(  Top  deflned  for  hei^t  by 
\  plane  of  side  roof  joint 

Mean  of  all, 

41-63 

47-24 

- 

of  NarQi-tnd,  of Enircmd^  passaqt-  of  Great  Pyramid; 


Scali^pfBriiah,  hukts. 


'7far&md.af£iltran£e/passa4f^  of  Great' Prramid., 

{hunj  to  slunrfoiiUt  of  H'tst-  traO- 
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BsGonnNo  of. 

The  present  beginning  of  the  entrance  passage  is 
an  accident  of  dilapidation,  and  mischievous  destrae- 
tion  ;  hence,  the  roof  ends  northward  at  one  distance, 
the  walls  extend  a  little  £Eurther  out  in  the  same  direc- 
tion, and  the  floor  a  good  deal  farther  out  still ;  the 
latter,  moreover,  bears  evident  markings  on  its 
surface,  of  the  walls^  and  therefore  the  passage, 
having  once  extended  along  its  whole  length  to  its 
extreme  upper  or  northern  end.  But  that  upper  or 
northern  end  of  the  floor,  at  present,  is  probably 
short  by  more  than  100'  inches  of  the  original 
surfEice  of  the  Pyramid  at  that  place. 

There  is  nothing,  therefore,  of  great  theoretical 
importance  derivable  from  the  measured  length  of 
the  whole  passage,  as  at  present ;  though  much  may 
be  deduced  from  attention  to  different  parts :  and 
no  one  with  an  ability  to  appreciate  good  work, 
can  look,  unmoved  with  admiration,  at  the  extra- 
ordinarily truthful  straight  lines^  and  close  fittings 
of  the  wall  joints  near  and  about  the  present  en- 
trance. This  feeling,  too,  increases  on  examining 
farther  the  proximate  means  by  which  permanence 
and  solidity  were  given  to  that  special  masonry  :  for 
instance,  though  the  passage  itself  is  but  41*5  inches 
wide, — the  flooring  forming  it,  is  close  upon  400 
inches  wide,  so  that  if  that  broad  sheet,  composed, 
too,  of  the  hardest  and  whitest  stone  in  all  this  part 
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of  the  building,  was  croBS-levelled  only  tolerably  at 
its  own  sides,  the  error  on  the  sides  of  the  passage 
must  have  been,  to  linear  measure,  microscopically 
small.  And  when  the  truth  of  the  floor  had  been 
thus  secured,  the  firmness  of  the  rest  of  the  passage 
was  obtained  by  a  manner  of  building,  best  repre- 
sented by  drawings^  as  below ;  where  the  front  view 
dispenses  with  the  very  difficult  representation  of 
the  characteristic  dip  of  the  passage  southward  at 
an  angle  of  26*3''  nearly ;  but  the  side  view,  or 
longitudinal  section,  supplies  that  deficiency. — (See 
Plate  III.) 

The  measurements  on  which  the  above  sketches 
have  been  founded,  are,  in  addition  to  those  already 
detailed : — 


Thickness  of  bMement  sheet, 

« 

29  to  M  inches. 

„            roof -stone. 

B 

100 

„            stone  above  roof -stone, 

O. 

60  at  outer  end. 

Height  of  triangnUr  hollow  under  arch-stones. 

mm 

05  indiM. 

Length  of  roof  sides  of  said  hollow.   . 

« 

84 

»• 

Height  of  vertical  line  of  the  two  lower  arch- 

stones,        ..... 

a- 

96 

t» 

Depth  of  hollow  from  outer  face  of  arch-stones, 

-> 

33 

•• 

Projection  of  stone  above  roof-stone,  horison- 

tallj,  or  nearly  so,  bejond,  or  north  of. 

face  of  arched  stones. 

« 

46 

•• 

Projection  of  roof -stone  beyond,  or  north  of. 

stone  above  it,         . 

•» 

39 

»• 

Breadth  of  floor-base. 

B 

398 

•• 

„         roof -stone. 

B 

147 

ft 

„         base  of  triaqgular  hoUow,  •»  128      „ 

These  measures  about  the*  so-called  £Edae  portal 
are  very  rough ;  and  the  sketches  have  been  partly 
filled  in  by  reference  to  photographa  One  or  mcae 
pair  of  arched  stones  formerly  existed  northward  of 
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the  present  set^  as  testified  to  by  maaoniy  below, 
in  the  form  of  abutments ;  but  there  is  no  visible 
indication  that  there  are  any  more  sets  behind  the 
present  ones,  going  fartlier  into  the  Pyramid;  and, 
if  there  should  be  such,  they  go  in  upon  a  horizon- 
tal line,  and  therefore  rapidly  leave  the  neighbour^ 
hood  of  the  entrance  passage, — which  descends^  as  it 
inters,  at  an  angle  26*8^  nearly,  below  the  horizon. 


ENTBANCE  PASSAGE, 
Shait  or. 


This  was  not  examined  farther  than  the  heap  of 
sand  and  stones  fixed  in  it  by  the  Arabs,  at  about 
1200  inches  from  the  north  commencement 

This  obstruction  occurs  just  below  Ehaliph  Al 
Mamoon's  hole,  which  is  to  the  west;  the  forced 
front  entrance  to  said  hole  being  from  a  point  out- 
side the  Pyramid,  about  300  (?)  inches  below  the 
proper  entrance,  and  250  (?)  inches  west  of  it ;  very 
nearly,  therefore,  in  the  vertical  central  line  of  north 
fSace,  On  windy  days  a  certain  amount  of  ventila- 
tion goes  on,  between  this  forced  passage  and  the 
entrance  passage, — the  incline  of  the  latter  giving  it 
a  certain  amount  of  chimney  power, — ^and  their  point 
of  connexion  being,  where  the  bulbous  inner  end  of 
the  forced  passage,  or  the  Ehaliph's  hole,  breaks  into 
the  western  side  of  entrance  passage.  Shortly  below 
that  point,  it  is  believed  that  the  masonry  of  the 
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entrance  passage  ceases^  all  the  lower  part  being 
excavated  in  the  live  rock  of  the  hilL 

The  lower  butt-end  of  granite  portcullis  of  first 
ascending  passage,  as  it  appears  in  roof  of  entrance 
passage,  is  most  noteworthy.  It  is  visible  now  by 
a  stone  having  fallen  out  of  the  roof  at  that  part ; 
the  '  triangular  stone'  of  Pyramid  historians. 

The  shape  of  this  stone,  judging  by  the  hole  it 
has  left,  was  underneath,  or  in  plane  of  roo^  about  100 
inches  long,  and  41'5  inches  broad,  and  rectangular ; 
but  in  side  elevation  it  must  have  been  tri- 
angular, having  the  northern  side  about  60  in.  long, 
and  the  southern,  .  .  .  .  70  „ 
with  the  base,  as  before,  about  .        .100      „ 

The  position  of  said  granite  portcullis  or  block, 
with  regard  to  entrance  passage,  is  also  important, 
and  requires  more  accurate  measures. 

If  the  position  of  its  butt-end  be  demanded  as 
referred  to  the  floor  of  entrance  passage,  by  lines 
transverse  to  the  axis  of  that>  then — 

On  Western  ude-^ 

Northern  edge  of  butt-end  of  grmnite  portcullis, 

from  banning  of  basement  sheet,  ■>      992*9 

Southern  edge,  do.,  do.,     .  .     «    1031*5 


Mean, 

1012-2 

On  Eastern  side^ 

Northern  edge,  do.,  do.,    .... 
Southern  edge,  do.,  do.,    .... 

995*4 
1033*3 

Mean, 

1014*4 

Mean  of  both,  or  centre  of  portcullis's  lower 

of  entrance  passage,  from  beginning  of  floor 
of  same,      ..... 

1013*3 

1llV?i£ta^.hafShe 


'^VTi'    '    •      \^<.y^]i: 


.  .liui:: 


1'.-  .•••-..    ir    piM.i  i-s'ilj    V  ill 


>i» 


■     ■  '  • .    ,  ••ic*: » «   .  » J.  4 


f.    •        ■'       • 


• :  ,  •      '. 


I| 


t         I 


A. 


*  »    1  •  ■  I 


■.  )   ; 


.•k     *• 
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But  if  the  distance  on  floor  at  which  the  axial  line 
of  the  portcullis  block,  or,  which  is  the  same  thing, 
of  the  first  ascending  passage,  if  produced,  will 
strike, — be  demanded,  the  distance  will  be  very 
much  less ;  viz. :- 


For  the  mean,  ...... 

And  distaaoe  at  which  said  aanal  line  strikea  oxtf  of 

entrance  passage,  meatored  tranayenely  on  floor, 
And  dirtance  at  which  roof  of  entrance  paange  is 
rly  atmck,        ..... 


->  958-0 
->  975*5 
«    993'S 


These  quantities  were  obtained  for  the  means,  by 
small  special  calculations  of  the  following  measures ; 
but  where  the  roughness  of  many  of  the  broken 
surfaces  prevented  accuracy,  and  where  a  constant 
difference  was  found  between  the  measures  east  and 
measures  west — (See  Plate  iv.) 

The  letters  refer  to  the  diagram  following. 


MEASUBES  CONNECTINQ  PORTCULLIS  BLOCK  WITH 

ENTRANCE  PASSAGE. 


a  df 

b  «, 

d  g, 

€  \ 

f  h 

9  h 


HeMorMWett 

MaunrMEatt 

50-3 

50-2 

32-8 

32-3 

141 

14-2 

29-8 

29-7 

30-0 

29-5 

30-0 

29-8 

29-8 

29-7 

28-7 

28-9 

30-0 

29-8 
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DISTANCES  OF  CERTAIN  POINTS  FROM  BASEMENT 

BEGINNING. 


ItesozMWest 

ICiMiirat] 

i,      .      .      . 

a 

927-3 

928-2 

k,  first  method. 

« 

957-9 

959^ 

kf  second  „ 

« 

956-4 

957-7 

4      .       .       . 

— 

985-6 

987-2 

A,  first  method. 

« 

974-6 

976-4 

A,  second  „ 

-> 

974-9 

976-2 

d,      .        .        . 

a 

9630 

964-8 

«,       . 

« 

992-6 

993-9 

/,        .        .        . 

— 

1022-2 

1023-0 

SIZE  OF  LOWER  END  SURFACE  OF  PORTCULLIS 

BLOCK. 
Breadth  from  east  to  west,  across  upper  or  north 


edge,    .... 
Do.                   do.         middle,    . 
Do.                    do.         across  lower  or 

edge,    .... 

.     ->  38-35  —  15  ->  38-20 
.     «  38-30  —  15  -  38-15 
south 
.     -  38-22  —  -15  -  38-07 

Mean,        3814 

Height  or  length  on  eastern  side,  Febmary  9,   «  46*8  —  -20  »  46-6 

„       li,   =47-1  — -20-46-9 
„                   western  side,      „        9,  ■-  468  —  *20  a  46-6 

„       11,  -  47-0  — -20  -  46-8 

Diagonal,  east  top  to  west  bottom, 
„        west  top  to  east  bottom. 

Mean,        4672 

»  59-8 
»  59-6 

The  longitudinal  surfaces  of  portcullis  extending 
southwards  and  upwards  from  the  above  butt-end 
surface, — are  partly  visible  on  all  four  sides ;  and 
indicate,  that  the  so-caUed  granite  portcullis  is  not 
a  large  sheet  of  granite  sUding  transversely  to  the 
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axis  of  passage,  but  is  in  form  like  a  cork  or  stopper, 
rammed  in  along  the  axis^  from  above,  and  filling 
up  all  the  bore  of  the  passage. 

The  breadths  and  heights  of  butt-end  being 
measured  with  the  scale  ^  Adie  26/  have  been  cor- 
rected accordingly.  They  still  show  a  small  excess 
of  length  over  the  diagonals,  measured  with  ^  50  A,' 
but  that  may  be  due  to  my  having  been  misled  by 
the  rounding  of  the  comers  of  the  granite  block. 
All  the  other  and  larger  linear  measures  were  taken 
with  rod  '  100  a,'  considered  not  to  require  any 
correction  for  such  purposes  as  those  which  are  here 
being  inquired  into. 


FIEST  ASCENDING  PASSAGR 
FnsuAKY  13-179  1865. 


COMMENCEMENT  OF  MEAJSUBES  FOB  LENGTH  AT  ITS 
PRESENT  PRACTICAL  LOWER  END,  OR  JUST  ABOVE 
THE  UPPER  END  OF  QRANITE  PORTCULLIS. 

The  floor  of  this  passage  is,  if  traced  underneath 
its  walls,  much  broader  than  passage  itself ;  as  is  most 
easily  to  be  seen  on  western  side,  where  several  feet 
in  length,  from  portcullis  upwards^  of  western  wall 
have  been  broken  away  to  admit  of  entrance  into 
the  passage  by  any  one  climbing  upwards  from  Al 
Mamoon's  hole  :  the  original  position  of  the  removed 
wall  is,  however,  still  to  be  traced  on  the  floor 
surface,  and  is  conformable  to  the  passage  itself 
above  or  south,  and  to  the  breadth  of  the  granite 
portcullis  below,  or  north  of,  that  place.    (Plate  v.) 

The  upper,  or  southern,  face  of  the  granite  port- 
cullis is  very  broken  and  uneven  ;  it  is,  in  fact,  al- 
together a  surface  of  fracture,  and  not  the  original 
end  of  the  portcullis,  which  may  have  extended  much 
farther  upwards  and  southwards  ;  while  certain 
large  fragments  of  granite,  occasionally  with  parts 
of  worked  surfaces,  still  to  be  seen  at  the  bottom  of 


JV^' 


-"/^ 


/^/' 


^X—t-T  A«*  ^^jtMMJMto* 
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Al  Mamoon's  hole  just  underneath, — ^may  have  been 
derived  from  some  former  breaking  up  of  the  south- 
ern end  of  portcullis. 

The  base  of  the  present  upper  or  southern  end  of 
portcullis  terminates  in  the  uneven  manner  repre- 
sented in  the  sketch  (Plate  v.)  ;  where  the  correc- 
tions required  to  reduce  actual  surface  to  a  straight 
line  A  B.  dra^n  at  right  angles  to  axis  of  passage, 
and  touching  the  most  prominent  part  of  the  port- 
cullis block,  are,  at  the  places  marked 


1 

» 

1*3  inch. 

2 

s 

0-0    „ 

3 

a 

1-8    „ 

4 

s 

20    „ 

and  5 

B 

33    „ 

This  line  A  b  will  be  the  reference  for  linear 
measures  at  the  lower  or  northern  end  of  first 
ascending  passage. 

TEBMINATION  OF  MEASUBES  FOB  LENGTH  AT  UPPEB 
OB  SOUTHEBN  END  OF  FIBST  ASCENDING  PASSAGE. 

At  upper  or  southern  end,  first  ascending  passage 
enters  the  Grand  Gallery,  t.e.,  the  second  ascending 
passage,-by  passing  tlirough  a  vertical  wall  which 
makes  north  end  of  said  G^ery.  Boof  and  walls 
of  first  ascending  passage  terminate  flush  with  said 
north  wall  of  Gallery,  but  the  floor  passes  in,  and 
Extends  into  GaUery  to  a  distance  of  from  twenty  to 
twenly-three  inchZpr«er™g  i.,  steep  ^eeaLg 
angle ;  so  that  a  vertical  section  of  upper  end  of 
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* 

fiist  ascending  passage,  appears  thns^  when  looking 
east — (See  Plate  v.) 

The  floor  of  first  ascending  paaaage  is,  however, 
marked  by  a  joint  in  continuation  of  vertical  pkne 
forming  roof  and  walls,  say  at  c,  which  will  there- 
fore be  made  the  upper  reference  line  for  linear 
measures  of  the  length  of  this  passage. 

SHAFT  OF  THE  FIBST  ASCENDING  PASSAGE. 

The  stone  of  which  the  floor  of  this  passage  has 
been  composed,  is  excessively  hard,  and  has  acquired, 
under  friction  of  feel^  a  species  of  half-marble,  half- 
flinty  sort  of  polished  surfed ;  on  which,  a  screw- 
driver  would  not  make  any  visible  line,  when  tried, 
to  mark  the  end  of  the  measuring-rod, — obliging  a 
black-lead  pencil  to  be  used  for  that  purpose.  There 
are  abundant  cross  notches  cut  in  the  floor,  to  keep 
feet  from  slipping;  but  the  joints  themselves  are 
not  very  good,  as  a  rule  ;  though  occasionally  there 
were  some  so  excessively  close  and  fine  through 
parts  of  their  course,  as  to  be  quite  invisible  on 
either  their  western  or  eastern  sides,  as  will  be  per- 
ceived in  the  columns  of  measures. 

The  walls  and  roof  of  the  passage  are  composed 
of  a  very  much  softer  stone,  as  Professor  Greaves 
remarked  in  his  day ;  and  they  are  decayed  and 
exfoliated  away  to  a  lamentable  degree,  chiefly 
towards  the  lower  end,  so  as  quite  to  give  all  that 
part  of  the  passage  a  rounded  and  cavernous  chaiac« 
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ter,  which  was  not  clearly  mentdoned  by  Professor 
Greaves^  and  is  serious  if  it  has  occurred  since  his 
visit  Towards  the  upper  end  of  the  passage,  the 
original  surfiEtces  of  roof  and  walls  begin  to  appear 
again ;  but  a  considerable  p6rtion  of  the  roof  is 
cracked  longitudinally  along  the  middle. 

The  walls  show  sometimes  yertical,  and  some- 
times perpendicular-to-passage,  joints,  and  these  are 
now  ^Zn  confoBedlVSid  mti.  by  part,  of 
horizontal  courses  of  masonry.  Altogether,  there  is 
smaller  and  less  perfect  masonry  employed  in  the 
first  ascending  passage  than  in  the  entrance  pas- 
sage ;  giving  the  practical  impression  of  the  former 
being  a  mere  necessary  mean  of  communicating 
between  the  entrance  passage  and  Grand  Gal- 
lery, and  having  Uttle  or  no  symboKc  importance 
in  itself. 

The  measures  were  more  troublesome  than  in 
entrance  passage  ;  for  there,  daylight  generally 
served  ;  but  here,  in  first  ascending  passage,  there  is 
not  a  particle  of  daylight ;  candles  had  to  be  em- 
ployed, and  as  they  will  not  stand,  but  slip,  and 
slide  right  away  on  the  steep  floor, — small  angular 
brackets  were  fitted  to  the  measuring-rod  ;  so  that 
when  that  was  duly  held  fast  by  an  attendant  Arab, 
the  candles  and  their  illumination  were  preserved 
about  us. 
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FIRST  ASCENDING  PASSAGE, 


Floor  of,  on  West  Side ;  MeasureB  for  Length. 


Nombers 

Meafnree 

fh>ni 
Joint  to 
Joint 
Feb.  18. 

Whole 

Mea«ued 

of 
rod  100  A. 

of  Joints  ftt>m 

line  A  B 
at  lower  end. 

distance 

fh>ni 
line  A  B. 

Notes  on  camBetors  of  Joints,  «te. 

Line  A  b 

0-0 

00 

1 

491 

49*1 

Bad  joint. 

2 

42-2 

91*3 

3 

38  5* 

129*8 

Very  bad. 

4 

36-8 

166*6 

5 

370 

203-6 

Very  bad,  paasage  caYemous. 

6 

510 

254*6 

•  •  •  •• 

Bad. 

7 

56-0 

309*6 

Bad. 

8 

50-0 

359*6 

Passage  very  caYemoiis. 

9 

41-5 

401*1 

10 

62*0 

463*1 

11 

32-8 

495*9 

12 

49-4 

545*3 

r  AU  the  joints  in  this  pas- 

13 

56-4 

601*7 

<    sage  very  difficnlt  to  iden- 
(   tif  y  and  measore. 

14 

29*3 

631-0 

15 

380 

669*0 

16 

32-8 

701*8 

17 

52-2 

754*0 

18 

37-0 

791*0 

19 

36-5 

827-5 

Extremely  dose. 

20 

50-0 

877-5 

Extremely  dose. 

21 

30*2 

9077 

22 

41*5 

9492 

Extremely  dose. 

23 

(  No  joint  perceivable  on  this 
side ;  see  east  side. 

•  •  • 

•  •  • 

24 

86*2 

1035*4 

\ 

25 

48*3 

10837 

Bad. 

26 

30*8 

1114*5 

27 

No  joint  perceivable  on  this 
side ;  nor  east  side. 

••• 

•  •  • 

28 

119*0 

1233*5 

Good. 

29 

57*5 

1291*0 

1291*2 

(  This  measure  really  taken 
on  the  east  side. 
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riBST  ASCXNSIKQ  PASSAGE; 
FUior  ai,  on  Xaat  mAt ;  HMnm  for  Length. 


Nnmlxr* 

fmm 
Joint  to 

Wholl 
dlrtlUM 

ifloStadb 

1 

45-2 

0-0 
45^ 

)   joint -iru  Dotioed  Kt  6-5. 

s 

30-4 

8Ifl 

a 

4 

40-9 

122'5 

Vary  bad  joint. 

1   nde  1  ua  wert  nde. 

8 
6 

74t> 
50-0 

196  5 
2465 

Sl'-^"""™ 

7 

633 

209'8 

Bad. 

8 

497 

349-5 

Bad 

9 
10 

500 
625 

390'5 
462-0 

1  Hmt  nnevan  and  hollow  to 
i    adagree. 

n 

323 

494-3 

12 

50-2 

544-5 

13 

56-3 

6908 

16 

67-7 

667-5 

)    audit  trj  cudlellgHt.  u  oUm- 

16 

33-0 

7006 

17 

631 

7536 

Good. 

18 

34-7 

788-3 

19 

37-4 

826-7 

20 

49-0 

874-7 

21 

31-7 

906H 

22 

41-0 

947-4 

23 

530 

J0004 

2t 

335 

1033-9 

25 

4S'S 

1082-7 

20 

30-7 

1113-4 

27 

585 

1171-9 

AU  thB  joint*  in  tliia  paaaaoc 
Terj   difficnlt   to  identl^ 
and  moaaiiK. 

28 

BI'3 

1233-2 

liMC-Sg 

57-8 

1291-0 

1291-4 

rtBST  ASCBNDINa  PASSAGB. 


FIBST  ASCBHDINO  PASSAOB, 

Floor  or. 

Wtit  asd  BaiC  nim  oompand. 


BtmofllM 

Vholidlil 

•ttoarRmi 

SS^ 

NotH. 

""SS^ 

DnW«t 

•Id*  or 

floor. 

On  bit 
Moot 

°"d?,r* 

On  But 

tari^. 

tinelB 

00 

00 

0-0 

0-0 

49'1 

4S-2 

491 

452 

+  "3-9 

2 

42-2 

36'4 

91-3 

81-6 

+   9-7 

3 

350 

40-9 

129'8 

1225 

+  73 

1  JomtnelDHU 

4 

36-6 

166-6 

fi 

37-0 

74-0 

2036 

I960 

+  7-1 

6 

01-0 

60-0 

264-6 

246-5 

+  8-1 

7 

55-0 

63-3 

309-6 

299-6 

+   9'8 

8 

600 

49-7 

3696 

3496 

+  10-1 

B 

41-6 

60-0 

401-1 

3995 

+    1-6 

10 

62-0 

626 

4631 

462-0 

+    11 

32-8 

32-3 

405-9 

494-3 

4    1-6 

12 

4fl4 

BO-2 

6453 

644-6 

+   0-8 

13 

664 

66-3 

6017 

6998 

+    1-9 

U 

2fl8 

6310 

\   o&EMtaidA 

10 

38« 

67-7 

6690 

667  6 

+    1-5 

16 

32-8 

33-0 

701-8 

7006 

+    1-3 

17 

62-2 

63-1 

7040 

7636 

+   0-4 

16 

37-0 

347 

791-0 

788-3 

+  2-7 

19 

36-5 

37-4 

827-6 

825-7 

+   18 

20 

SO-0 

49-0 

8770 

8747 

+  2-8 

21 

30-2 

31-7 

907-7 

906-4 

+   1-3 

22 

41-6 

41-0 

949-2 

947-4 

^   18 

23 

630 

10004 

<  Joint  invmbla 
)   onWertiida. 

24 

86-2 

83S 

1035-4 

1033-9 

+    1-5 

25 

48-3 

488 

1081-7 

1082-7 

+    1-0 

26 

30-8 

30-7 

1114-6 

1113-4 

+    11 

27 

M-6 

1171-9 

(  Joint  invuibl« 
f   ouWertwJe. 

28 

118-0 

61-3 

12336 

1233-2 

+  03 

29 

B7-B 

67'8 

1291-0 

1391i) 

0-0 
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FIfiST  ASGENDINO  PASSAOE, 

Briadth  ahd  Height  of. 
Obienred  with  Slider  35,  and  therafore  oomoled  hy 


—  01. 


AioriiMrJoliiti 

Rdgbt 

PMMOdi' 

eakrto 
axis  or 

ovi  floor. 
■mniMmi  iivu 
Hue  A  B  npwaids 
and  Noatowaidi 

BNedtli. 

Kola^  Fabnaij  11»  and 

Mraary  10,  IMS^ 

toUnoa 

paangt. 

1  Theee  meMiuee  are  rather  of 

the    portenlUs  block,   doae- 

line  A  B 

41-6 

47-3 

fitting  into  the  original  paa« 
■age  at  thia  point :  and  ahow- 

Between) 
line  AB  and  > 
joint  1       ) 

41-4 

47-5 

l  ing  what  that  mnathaTe  been. 
(  By  old  markinga  on  floor  and 
walk. 

■ 

3 

•  •  • 

•  •  • 
60? 

Theae  exoeaaiTe  breadtba  and 

4 

65-? 

63-  ? 

heighta  are  caoaed  by  the  ex- 

6 

60? 

66? 

traordinary  oaTemona  ezf  olia- 

6 

61? 

69-  ? 

tiona  of  the  atone  ;  which  have 

7 

60-? 

66? 

enlaiged  all  the  lower  end  and 

8 

•  •  • 

••  • 

mnch  of  the  middle  of  the  paa- 

9 
10 
11 

58-? 

66-? 

aage,  abote  ita  original  aiae. 

66? 

66-? 

12 

•  •  • 

•  •  • 

13 

•  •  • 

•  •  • 

14 

•  •  • 

•  •  • 

• 

15 

•  •  • 

•  •  • 

16 

•  «  • 

•  •  • 

17 

•  •  • 

•  •  • 

18 

•  •  • 

•  a  • 

19 

•  •  • 

•  •  • 

20 

•  •  • 

•  •  • 

21 

•  •• 

•  •• 

Hereabonta  the  original  anr- 

22 

•  •  • 

«  •  • 

facea  of  roof  and  walla  begin  to 

23 

•  •  • 

•  •  • 

reappear;  and  with  them  the 

24 

•  •  • 

•  •• 

tme    meaaorea ;    bat    roughly 
only  by  reaaon  of  craoka,  and 
holes,  and  wear. 

26 
26 
27 

•  •  • 

47-7 

Vertical  height- 63-0  ±. 

•  •  • 

•  •  • 

•  •  • 
47-7 

All  aorta  of  larger  heighta  and 
breadtha  are  poaaible  by  mea- 

28 

42*2 

47  6 

29 

421 

47-6 

anring  in  holee  in  the  anrfacea 
cauaed  by  wear  and  tear,  but 
theae  hare  been  carefully  avoided. 
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PORTCULLIS. 

This  is  composed  of  a  series  of  blocks  of  red 
granite  of  shape  of  the  passage,  viz.,  47*3  high 
(transverse  to  axis  of  passage),  and  41*6  broad,  and 
have  been  pushed  down  the  passage  from  above ; 
the  lowest  block  being  made  with  a  '  taper/  and  the 
lowest  part  of  the  passage  similarly,  to  prevent  the 
blocks  going  right  through  and  into  the  entrance 
passage  below.  This  tapered  shape  is  proved  by 
comparing  the  above  measures  for  height  and 
breadth  of  the  top  or  south  end  of  the  portcidlis 
with  the  similar  measures  for  the  lower  end,  see 
page  42  of  entrance  passage  linear  measures,  viz. : — 

Lower  butt-^nd  of  portcnllis,  height  (trBasyene  to  its  paasige)  ^46*7 
Do.  do.  breadth,    ....         «38'1 

The  length  of  the  porteuUis  from  lower  butt-end 
up  to  the  line  ab,  marking  its  upper  or  southern 
end  on  the  floor  =  178*8.     See  next  section. 


TOTAL  LENGTH  OF  FIBST  ASCENDING  PASSAGE. 

This  may  be  considered  as  made  up  thus, — 

lit,  Shafts  or  from  line  a  b  to  line  c,        .        .         »  1291'2 

2d,  Portonllis ;  or  from  line  a  b  to  lower  butt-end,  »    178*8 

and  3d,  From  middle  of  lower  butt-end  to  axis  of  )  _      ^^.k 


entrance  pMsage  in  h  (p.  41  and  Plate  rv.) 


:'i- 


See  alto  Plate  vi.  1532*6 


Of  these  three  quantities,  the  second  has  not  yet 
been  proved ;  and  it  was  so  very  difficult  and 
roundabout  to  measure,  that  I  do  not  attach  much 
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value  to  the  numbers  ;  but,  such  as  they  are,  they 
were  obtaiDed  as  follows. 

Standing  in  Al  Mamoon^s  hole,  towards  its 
western  side,  you  can  see,  looking  eastward,  a  part 
of  the  upper  or  southern  end  of  the  portcullis ;  and 
also  part  of  the  entrance  passage  vertically  under  it ; 
but  you  cannot  drop  a  plumb-line  from  one  to  the 
other,  for  there  is  much  projecting  masonry  between  : 
neither  can  you  see  the  whole  length  of  portcuUis, 
for  the  lower  part  thereof  is  buried  stiU  in  soUd 
surrounding,  masonry :  and  this  state  of  things  is 
shown  in  our  large  Plate  VL,  in  elevation;  and 
partly  in  plan,  in  the  upper  figure  of  Plate  v. 

The  difficulty  of  the  plumb-line  was  overcome,  by 
making  use  of  two,-— one  hung  upon  the  portcullis 
itself,  and  the  other  from  the  end  of  a  square,  whose 
base  was  on  the  portcullis  surface,  and  whose  rect- 
angular arm  was  so  long,  horizontally,  as  to  carry 
the  plumb-line  clear  of  the  obstructing  matter 
below.  It  was  then  tolerably  easy  to  bring  the  eye 
into  the  plane  of  the  two  plumb-lines,  and  see  where 
that^  being  produced  optically,  would  cut  on  the  roof 
line  of  the  entrance  passage  below,  or  at  the  point  c. 

Now,  that  point  c,  was  measurable  by  rods  from 
the  point  a,  or  at  where  the  roof  surface  of  the 
upper  passage  met  the  roof  of  the  lower  one  ;  and 
such  length  a  c,  must  be  geometrically  equal  to  a  b^ 
the  angles  of  the  passages  being  assumed  equal  and 
opposite.  But  A  B  being  thus  obtained,  and  found 
=  180*5  ;  we  must  evidently,  in  order  to  get  the 
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portcullis  itself,  subtract  a  a'=  50 '2,  or  the  distance 
of  top  of  lower  butt-end  of  portcullis  firom  roof  of 
entrance  passage ;  and  we  must  add  on  thereto  at 
the  other  end,  the  length  b  B^,  =  48*5,  so  as  to  reach 
on  roof,  a  line  transversely  opposite  that  other  Une 
(a  b)  on  the  floor,  of  first  ascending  passage,  which 
formed  the  origin  there  for  measures  of  length. 

We  have  then,  finally,  for  the  length  of  the  port- 
cullis, or  a'b',  180-5 -50-2  +  48*5  =  178'8. 

Hence  the  length  of  first  ascending  passage,  on 
its  jf^or,  firom  back  of  portcullis  to  line  o  (page  46) 
at  top  or  south  end  of  said  passage, 

«  1291-2  +  178-8  -  1470-0, 

but  firom  roof  of  entrance  passage  (see  page  41), 

-  1291-2  -f  178-8  +  14-2  -  1484-2, 

and  firom  axis  of  entrance  passage  (see  page  41), 

-  1291-2  +  178-8  +  14-2  +  29-9  -  1514*1. 

While  firom  axis  of  entrance  passage,  as  cut  by  axis^ 
line  of  upper  passage  (see  page  41  and  Plate  rv.), 

-  1291-2  +  178-8  +  32-6  +  298  »  1532-4. 

But^  if  axis  of  passage  be  thus  adopted,  there 
must  be  a  further  addition  at  the  upper  end  ;  for  a 
line  produced  upwards  firom  the  old  line  c  (there 
on  the  floor),  and  perpendicularly  to  arm  of  passage, 
— ^will  fall  inwards  or  north  of  the  doorway  there  ; 
and  by  a  quantity  of  about  12  inches,  making  thus, 
for  full  axial  length  of  first  ascending  passage, 
firom  axis  of  entrance  passage,  to  middle  of  door- 
way at  south  end  of  said  first  ascending  passage, 

-  1291*2  +  178*8  +  32-6  +  29*8  +  12-0  ->  1544-4  inehM. 


HOEIZONTAL  PASSAGE  TO  QUEEN'S  CHAMBER 

This  horizontal  passage  may  be  considered  to 
b^in  at  the  north  wall  of  the  Oiand  Gkdlery ;  and, 
trending  thence  due  south,  has  its  first  portion  coin- 
cident with,  or  hidden  in,  said  large  Oalleiy ;  it  then 
passes  under  the  elevated  floor  of  that  Gkdlery,  and, 
continuing  on  still  horizontal  (approximately)  and 
soulliward,  reaches  the  room  called  the  Queen's 
chamber,  entering  it  on  its  flooi4eyel,  and  at  the 
eastern  side  of  its  northern  wall  But,  in  order  that 
such  coincidence  of  floors  may  take  place  at  the 
entrance,  the  floor  of  the  passage  experiences  a 
notable  depression  of  nearly  half  the  whole  height 
of  the  passage,  at  about  l-7th  of  its  whole  length 
from  the  southern  end.  It  is  also  to  be  noted,  that 
the  horizontal  passage  only  begins  visibly  to  be  a 
passage,  and  of  about  the  height  and  breadth  of  the 
'  entrance  passage,'  when  it  passes  under  floor  of 
Grand  Gallery ;  and  this  place  occurs  also  at  about 
l-7th  of  the  whole  length,  but  from  the  north  end, 
reference  being  had  to  the  mean  of  the  tvx>  northern 
ends  or  cut-  ofis  of  the  Grand  Gkdlery  floor. 

Further,  it  is  particularly  noteworthy,  that  in 
going  from  north  to  south  in  the  horizontal  passage, 
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saline  incrustations  are  observable  on  walls  and 
floor,  beginning  at  about  150  to  200  of  distance 
from  north  end,  and  increasing  in  amount  farther 
southward ;  until  at  last  both  roof,  walls,  and  floor 
are  covered  with  a  coating  of  them  near  an  inch 
thick,  brown  outside,  white  inside,  and  of  almost 
stony  hardness,  and  they  are  termed  by  some 
authors, '  sparry  excrescences/ 

These  saline  incrustations  are  alluded  to  else- 
where in  this  volume,  as  well  as  in  vols.  L  and  iiL, 
for  their  chemical  nature,  mode  of  formation,  and 
probable  origin;  here,  they  are  merely  mentioned 
as  being  impediments  to  applying  linear  measures 
direct  to  the  original  worked  surface  of  the  stone. 

For  the  shape  of  this  passage,  near  its  commence- 
ment at  north  end,  see  Plate  x.;  also  Plate  vi.  voL  L; 
and  for  southern  end,  see  Plate  viii.  For  the  whole 
passage,  on  a  very  small  scale,  see  Plate  ui.  vol.  i. 
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HORIZONTAL  PAaRAGE  TO  QDEEN^  CHAMBER,— Waua  or. 
Floor  Joints  on  j?(m(  ude,  meunred  from  North  to  South. 


KombB 

joinrio 

Totil 

HoM..  F.bTO«T  18. 1«M. 

Joint. 

0»1I™. 

^f^ 

}      0-0 
273 

OD 
27-3 

J  nil  JoIdI  sbcmt  4-e  in  mot,  or  to  loiitli  of  Hit  trat^B  of  In- 

\     cli»daootofllntmM«dlBSIwH(<- 

s 

40-4 

67-7 

Btd  joint. 

R 

43-0 

112-7 

^c™.^j™,-t^,«t..a.^«™-^ 

4 

68-2 

170-9 

Brt  Joint. 

S 

43'4 

214-3 

<  TUi  U  nndsr  root :  tool  birlBg  tiwui  (t  IWi  *bwi  !■  th* 
\     lHti»UitileatairtifGnndOill«Tflaor, 

B 

16-9 

231-2 

1     off  of  QiuidO»lHi7  floor. 

7 

39-3 

270-5 

(  WjUI  Joint.  It  ud  bevond  tbli  pHt  >n  ill  clots,  «wd,  ud 

8 

40-0 

310-6 

10 

11 

44-1 
36-7 
lS-4 

354-6 
3913 

409-7 

fProm  about  MO'  to  ttali  dlituea.  ud  l>ienc«  right  0*  Into 
llw  QuRo'i  Dhuibw,  oitlli  aod  ivof  an  lU  aompoMd  of 
>  ip«iu  of  UiDMtonc.  h»«),  but  biTlng  >  ipiiciu  of  UllH 

L    DD  Ihl  aacfKc. 

12 

29-3 

4390 

13 

315 

4705 

14 

63-2 

B32-7 

IS 

44-2 

676-9 

IB 
17 

18 

43-e 
42-0 
48^ 

620-7 
662-7 
7107 

( All  tliua  flow  JoInU  ura  mon  or  leu  *ld(  uid  bul :  lbs 
i     nones,  too.  i»  luull,  ind  lo  nufow  u  to  nqnln  two. 

19 

333 

744-0 

i  At  TM  Id  CfDtre  of  Boor  ■  crtlndrlial  bole,  B-0  In  dlUHtar. 
1     «id  s-0  deop. 

20 

39-7 

783-7 

BaubooU  beglni  ■  better  floor.  In  Ur^e  blocki  all  aeraw. 

11 

S3-8 

867  6 

» 

80-4 

947-9 

At  Mi '9  a  bole  IB  eenln  of  Door,  (4  dUmeUr.  and  4'S  imv 

23 

79-3 

1027-2 

X4 

68-3 

1096-6 

Wldejolnt- 

ZS 

79-0 

1174-5 

l  At  IIJJ  5  a  hole  In  middle  of  floor.  J  0  dlamstat.  and  nil«d 
1     with  dirt 

S« 

49'4 

1223-9 

27 

79-4 

1303-3 

J  At  IMSti  a  Bole  In  mtddleof  floor,  2  5  dlamel«r,  and  cblppad 

SS 

420 

1 345-3 

At  and  from  IMS!  btgiai  the  lower  lovel  of  pauace  flom. 

29 

600 

1395-3 

J  Wall  Joint*  hW  by  tbo  aie«il«  amount  of  hard,  hroini, 
\     .lone-lik.,r.l.illnedn<;m.Utlon. 

SO 

1273 

1522-6 
—  32 
10194 

Thle  jnfnt  1.  3  1  \ni-hti,  l<iMi  the  Queeu'i  ch.mber 

58  HORIZONTAL  PA88AOB.  [SECT.  L 

The  above  measures  for  length  being  the  mean 
of  two  sets^  nowhere  differing  more  than  0*3,  and 
having  been  farther  tested  for  the  whole  length  by 
a  third  measuring  carried  on  by  rod  lengths  of  100 
inches^  may  be  pretty  safely  depended  on. 

Henoe  whole  lengfeh'of  horuontal  pMsage,  from  north 
wall  of  Ormod  Gallery  to  north  wall  of  Qoeen's 
chamber,    •  .     ■■  1619*4 

One-aeventh  of  the  above,  .     *     217*1 

South  length  of  pasaage  with  low  level,  >■     216*1 

North  length  without  roof,  meaaoring  to  mean  place 

of  the  two  euta-off  in  Grand  Gallery  floor,  «>     217*8 


BREADTH  AND  HEIGHT  OF  HORIZONTAL  PASSAGE. 

These  measures^  when  below  50  inches,  were 
taken  with  the  ^  35  SUder'  scale,  and  have  had  0*14 
subtracted  from  them  for  its  correction ;  but  when 
above  that  width,  with  the  *  50  Slider,'  in  which 
case  the  readings  have  not  been  corrected.  Both 
roof,  sides,  and  floor  of  this  passage  were  so  uni- 
formly coated  with  more  or  less  of  the  saline 
incrustation,  that  the  measures  are  probably  always 
less  than  the  original  truth  by  the  thickness  of 
such  adventitious  crust 
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The  original  height  of  northern  portion  of  above 
passage  was  not  improbably  47'0  at  least ;  the 
difference  between  47*0  and  the  numbers  above 
being  due  to  the  saline  incrustations.  But  that 
height  is  what  is  measured  off  the  floor  of  the 
passage  ;  and  that  floor,  although  the  saline  matter 
were  to  be  removed,  is  rough  to  a  degree,  and 
hafi  even  been  assumed  by  Mr.  Perring  to  be  the 
casual  surface  of  the  mere  course  of  core  masonry 
of  the  whole  Pyramid,  which  is  nakedly  exposed  both 
here  and  in  the  floor  of  the  Queen's  chamber ;  and  he 
alludes  to  the  round  holes  (p.  57),  as  pivot-holes  of 
the  machines  used  in  lifting  the  stones  at  the  build- 
ing. The  present  apparent  floor  is  therefore  not  in 
a  manner  an  intended  feature  ;  it  was  never  worked 
true  as  a  floor ;  and  even  if  masons  were  to  cut  it 
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down  now  to  the  depth  of  uz  inches  all  along  (a 
quantity  by  which  it  is  in  a  manner  too  high,  as 
presently  to  be  shown)  and  polish  it,  the  material 
would  not  be  the  finer  and  more  precious  Mokattam 
stone,  which  forms  the  floor  of  all  the  other  passages. 
The  bringing  in,  indeed,  of  layers  of  that  epedes  of 
stone  to  the  thickness  seen  in  some  other  parts, 
wo\ild  nearly  fill  this  horizontal  passage  up  to  its  roof 
or  ceiling,  in  fact,  destroy  it  as  a  passage  ;  and  yet 
there  is  eveiy  appearance  of  roof^  and  walls  perhaps 
also,  being  constructed  in  the  fine  stone,  intended 
to  be  durable  and  be  seen,  or  made  some  use  of. 

The  floor  is  therefore  eminently  an  anomaly  in 
the  horizontal  passage  ;  and  if  measured  at  its  com- 
mencement, is  shown  to  be  six  inches  above  the 
level  of  the  line  c,  formerly  referred  to  in  measure- 
ments, on  the  floor  of  the  first  ascending  passage ; 
i.e.,  that  part  of  its  floor  which  is  in  the  plane  oi 
the  north  wall  of  the  Grand  Gallery. 


Floor  of  HaiinHiUl  Fi 


fft///P^^^^^^ 


Cownmom  of  Floor*  of  Firtt  Aiemding,  and  At  Morimmlal,  Ponoyu. 
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The  measurements  were  not  very  accurate,  on 
account  of  the  broken  state  of  the  upper  comer  of 
the  protruding  portion  of  ascending  floor;  but, 
slightly  assiBting  the  present  forms,  as  shown  by  the 
dotted  lines  in  the  above  diagram,  the  following 
measures  were  taken : — 

A  c,  or  inclined  length,  .  ■■  23*2 

A  B,  .  ■■       ^•Tp) 

ci^  or  horizontal  length,  .  ■■  21*5 

D  B,  or  Yertical  height  of  floor  of  horizontal  panage 

abore  o  on  floor  of  first  aaoending  paMage,  ■■       6*0 

If  this  6*0  be  now  added  to  vertical  height  of 
horizontal  passage,  formerly  given,  or  47*0,  we  have 
63'0,  or  the  same  as  the  vertical  measured  height  of 
south  end  of  first  ascending  passage ;  and  both  top 
and  bottom  of  horizontal  passage  will  then  be  on 
the  same  levels  as  top  and  bottom  of  the  other 
passage,  or,  which  is  the  same  thing,  as  the  north 
doorway  of  Grand  Gallery. 

But  southern,  or  depressed,  end  of  floor  of  hori- 
zontal passage,  together  with  the  whole  floor  of 
Queen's  chamber,  is  still  14*0  below  the  bottom  of 
said  north  doorway  of  Grand  Gallery. 


QUEEN'S  CHAMBER 

The  chamber  known  under  this  name,  at  the  south 
end  of  the  horizontal  passage,  has  been  long,  and 
entirely,  an  enigma  as  to  its  objects  or  purposes :  it 
is  nearly  square  on  the  floor,  with  an  angular  roof ; 
and  the  eastern  wall  has  a  large  and  sumptuously- 
constructed  niche,  of  the  Grand-Gallery  walls  de- 
scription, but  with  a  less  number  of  overlappings 
(four  only  in  place  of  seven),  and  it  is  not  in  the 
centre  of  its  wall  by  a  very  notable  distance.  The 
material  of  walls,  roof,  and  niche,  is  a  fine  white 
limestone  ;  the  floor  is  ragged  and  uneven,  and 
apparently  merely  the  general  masonry  of  the  Pyra- 
mid, so  that  the  room  is  in  fact  without  a  floor- 
proper,  and  we  are  left  to  speculate  where,  in  height, 
the  upper  surface  of  that  would  have  reaxjhed.  This 
peculiar  condition  of  the  chamber  becomes  all  the 
more  manifest  on  examining  the  structure  of  the 
walls  ;  for  they  are  not  only  not  of  the  general 
masonry  of  the  whole  building,  but  are  in  advance 
both  as  to  whiteness,  beauty  of  the  material,  and 
closeness  of  the  joints  to  the  lining  of  any  of  the 
passages  yet  inspected.  The  joints  are  so  close, 
that  the  edges  of  the  two  surfaces  of  worked  stone. 
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and  the  filling  of  cement  between,  are  comprisable 
often  within  the  thickness  of  a  hair.  This  fact  was 
noted  chiefly  on  the  west  wall,  where,  too,  the  pre- 
sence of  cement  in  the  vertical  as  well  as  horizontal 
joints  was  duly  noted.  Elsewhere  there  is  a  diffi- 
culty in  recognising  the  joints,  on  account  of  the 
half-glazy  coating  of  aaline  matter.  This  substance 
must  be  regarded  as  a  modem  exudation  of  the 
stone,  for  some  letters  scratched  on  the  north  wall, 
with  date  1824,  have  now  a  raised  outline  in  the 
salty  matter  around  and  upon  them.  The  saline 
matter  was  also  seen  filling  a  fissure  apparently 
formed  by  injurious  pressure  in  the  west  wall.  In 
one  or  two  places  small  portions  of  the  original  sur- 
face of  the  wall-stones  appeared,  and  bore  traces  of 
having  been  once  exquisitely  smoothed  and  finished 
The  inclined  roof-stones  appear  of  a  similar  order, 
and  extend  100  inches,  more  or  less,  into  the  wall  or 
substance  of  the  Pyramid,  to  give  a  firm  bearing,  as 
d,„™  by  two  iZi^  «nd«  the  oeOi^  J^ 
by  Colonel  Howard  Vyse  and  Mr.  Perring.  A  large 
excavation  hole  has  been  made  in  the  floor  under 
the  niche,  and  another  at  the  back  of  it,  by  various 
pairties^  in  former  years ;  while  on  the  south  side  of 
the  room  is  a  trifling  nick  recently  cut  into  the 
wall,  apparently  for  holding  visitors'  candles. 

The  following  are  the  measures  taken  in  this 
room,  partly  with  the  100-inch  rod,  and  partly  with 
the  great  400-inch  slider,  tested  by  the  others,  and 
not  requiring  greater  corrections  than  theirs. 
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QUEEN'S  CHAMBER, 
Floos  of. 
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QUEEN'S  CHAMBER. 
Floos  of. 
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'TOO 


300 


£S 


ow  picuu/  of  Fast-  wall/. 
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SeaZi/  of. 

Sides  of  (faeens  Ckamier,  Ia 


PL  7 


West     waZb 


S^vuOu  waZL. 


soo 

-4— 


eoo 


7\o 


800 


!£# 


on/  pZcuu/  of  Fast-  wall/. 
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The  notes  to  the  above  measoreSi  state  the  floor 
to  be  in  a  very  disorganized  state ;  some  of  the 
slabs  being  higher,  or  lower,  than  others,  and  all 
very  rough  and  much  broken :  base  of  walls  also 
much  injured,  and  comers  rendered  uncertain  by 
hardened  dirt,  with  saline  incrustationa 

This  room  may  be  considered  to  have  seven  sides, 
viz.,  one  floor,  four  walls,  and  two  inclined  roof- 
sides  :  these  I  was  not  able  to  measure  directly,  but 
they  may  be  deduced  from  the  above  measures,  and 
stated  as  follows,  viz. : — 

IkCLIVKD  fi007  SIDIS^ 

Length  from  East  to  Weit  (same  as  floor),    .  b     226*7 

Breadth  on  the  moHne, «e     120*1 

The  latter  is  computed  as  the  hypothenuse  of  the 
right-angled  triangle,  where  the  vertical  =  62'0  (or 
the  difference  between  182*4,  the  mean  height  of 
walls  at  outer  side  of  gable  end,  and  2444,  the 
mean  observed  height  in  centre  of  same),  and  the 
base  =  102'9  (or  half  205*8,  which  is  the  mean 
breadth  of  the  floor).  But  tenths  of  inches  are  a 
needless  refinement  with  the  lower  part  of  this 
room,  especially  in  connexion  with  its  imeven  floor ; 
and,  having  due  regard  to  diagonals  computed  from 
the  rectangular  measures,  as  compared  with  the 
diagonals  observed,  I  am  inclined  to  take  the  fol- 
lowing as  the  most  probable  rough  approximations 
to  the  real  size  of  this  room,  viz. : — 


VOL.  11.  e 


66 


QUEEN  S  CHAMBER. 


[sect.  L 


queen's  chamber. 


Floor,  Eaat  and  West  Mbb,  length, 
„      North  and  South  „        „ 

Walla,  North  and  Sonth,  length  of, 
„  „  height  of, 

Walla,  East  and  West,  length  of, 


t9 


»* 


V  •  1.A    *        183  +  244  ) 
mean  height  of^  or — .-  > 


Roofs,  North  and  South,  length  of,        ...        , 
„  „  breadth,  .... 

And  angle  of  rise  of  each  side  of  roof,  oompnted  from 
base  a  102*5  and  perpendicnlar  b  61*0, 


«  205 

«  226 

-  226 

»  las 

-  205 

B  214 

B  226 

«  119 

-  SO-S* 


Hence  room  opened  out  on  plane  of  east  side, 
may  be  represented  as  in  Plate  viL 

The  mark  on  the  western  side  of  the  door  (in 
Plates  vn.  and  viil)  shows  a  shallow  projection 
of  the  stone  material 

Of  the  niche  above  represented,  the  following 
measures  were  taken  on  February  20 ;  but  are  rude 
in  the  extreme  towards  the  higher  parts^  as  I  had 
then  no  ladder  to  stand  upon : — 


Breadth  of  a  to/, 

ftto^, 

c  toA, 

rftoi, 

«toy, 

Horizontal  distance,  North  wall  to  a, 

South      „     /, 
Centre  of  niche  from 
continuation  of  East 
wall,  or  roof,  . 


ft 

9% 


61-3 

52-3 

43-3  (estimated.) 

84-3  (estimated.) 

25-3  (estimated.) 

97-2 

46-6 


»     25-3 
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Height  of  portion  a  or/, .              «i 

First 
nMMora. 

Heeond 
iMMure. 

MeML 

66-7 

66-7 

667 

f  f             f  •         6  or  j7, .         .     ■» 

310 

31-5 

31'« 

„             „         c  or  A,          .     - 

28-3 

290 

287 

„             „         c/or<,.         .     — 

28-5 

302 

294 

If             ff         «  or  J,  .              ■» 

297 

290 

294 

Mean  height  of  niche,     . 

^^ 

185-8 

Workmanship  of  niche,  originally  veiy  good  and 
trae :  the  intended  depth  of  it  generally  seems  to 
have  been  41  inches ;  but  the  stones  which  reach 
back  to  form  this  depth,  penetrate  some  35  inches 
still  farther  eastward  into  the  masonry.  A  portion 
of  the  niche,  just  above  a  level  bank  or  long  shelf 
about  38  inches  above  the  floor,  reached  much 
£Eirther  back  still,  say  100',  with  height  of  40* ; 
but  all  that  part  is  now  much  disfigured  by  modem 
excavations.  These  are  shown  in  the  two  follow- 
ing views  of  the  Queen's  chamber  in  Plate  viii. ; 
where  the  arrangement  of  the  roof  and  wall  lining 
blocks  is  taken  from  Howard  Vyse  and  Perring's 
views. 


GRAND    GALLERY. 

From  the  larger  space^  and  more  numerous  archi- 
tectural features  in  the  Grand  Gallery  over  the 
simple  passages,  it  requires  much  examination  of 
the  nature  of  each  end,  before  attempting  to  measure 
the  distance  of  one  from  the  other.  We  shall  also 
do  well  to  look  just  now,  only  to  the  lower,  or 
floor-ward  portion  of  each  end,— leaving  everything 
with  regard  to  the  upper  portions^  whether  of  north 
or  south  ends^  to  a  separate  section  for  height 

Entering  then  the  north  end  of  Grand  Gallery, 
by  the  first  ascending  passage,  we  enter  there  by  a 
doorway  53*2  inches  in  vertical  height  (53*5,  first 
measure,  and  53*0,  second  measure),  and  42*2  inches 
broad,  t.e.,  where  not  broader  on  account  of  mani- 
fest injury ;  and  these  measures  are  taken  on  the 
north  wall  of  Grand  Gallery,  which  is  vertical  for 
a  certain  height  upwards  from  the  floor. 

The  breadth  of  that  wall,  or  end  of  Gallery,  is 
about  82*0  (81-7  to  830)  inches,  and  the  lower 
storey  of  Grand  Gallery  progresses  always  at  that 
breadth, — except  in  so  far  as  its  very  lowest  part  is 
filled  up  on  either  side  by  the  ramps  or  side-benches 
of  stone ;  and  these,  for  a  vertical  height  of  23  inches, 
contract  the  breadth  to  about  42'0  inches,  or  the 
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same  approximately  as  the  first  ascendini?  passaire 
^  ita  dcrway. 

The  floor  of  the  Grand  Gallery  may  be  considered 
to  begin,  with  the  protruding  (southward)  portion 
of  the  floor  of  first  ascending  passage  ;  and  if  con- 
tinued thence  would  run  along  the  base  of  the 
ramps  the  whole  way,  up  to  the  upper  or  southern 
end  of  Grand  Gallery. 

But  in  such  case  there  would  be  no  communica- 
tion to  the  Queen's  chamber.  A  long  part,  there- 
fore, 220  inches,  of  the  inclined  floor  has  been 
removed,  and  that  space  has  been  dug  (in  a  man- 
ner) vertically  down,  preserving  the  breadth  be- 
tween the  ramps  as  its  measure  of  breadth,  and 
continued  downwards  until  it  reaches  the  level  of 
six  inches  above  the  base  of  north  wall  of  Grand 
Gallery.     (See  fig.  on  page  60.) 

Hence  the  first  part  of  the  floor  of  Grand  Gallery 
seems  to  casual  observation  to  be  level ;  but  the 
level  part  is  no  portion  proper  to  the  Gallery ;  and 
is  so  much  as  six  inches  too  high  for  its  beginning. 
This  state  of  things  may  generally  be  apprehended 
firom  the  diagrams  of  Plate  vi.  vol.  L ;  which  are 
also  constructed  to  give  an  idea  of  the  five  holes  in 
the  vertical  sides  of  the  chink  leading  to  the  Queen's 
chamber,  and  of  the  entrance  to  the  welL  The  well 
(Plate  V.  vol.  i.)  is  one  of  the  most  peculiar  structures 
in  the  Pyramid,  and  forms  a  rather  dangerous  place 
of  stumbling  at  the  first  entrance  into  the  Grand 
Gallery  :  the  square  hole,  however,  in  the  floor,  is 
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not  that  of  the  well  itself,  but  only  the  beginning  of 
a  horizontal  passage,  some  28  inches  deep,  and  85 
long;  leading  straight  away  west ;  and  then  and  there 
only,  plunging  downwards  to  form  the  very  welL 
Further,  the  hole  spoken  of  as  in  the  floor  of  Grand 
Gallery,  is  rather  to  one  side  of  it,  being  within  the 
limits  of  the  western  ramp,  which  has  been  broken 
away  at  the  place,  for  the  purpose.  In  fact  there  is 
every  appearance  that  the  entrance  to  the  well  was 
once  completely  closed,  by  the  continuance  of  the 
ramp  along  the  western  side,  similarly  to  what  is 
now  seen  along  the  eastern.  Under  such  circum- 
stances,  strangers  would  have  passed  through  the 
Grand  Gallery  without  suspecting  any  neighbouring 
well,  or  concealed  passage  of  any  kind ;  and  it  seems 
probable  that  it  must  have  been  opened  by  men 
ascending  the  well  from  its  entrance  below  and 
bursting  open  its  closed  ramp-stone  ;  when,  thanks 
to  the  extraordinary  strength  of  the  cement  em- 
ployed in  all  the  joints,  a  portion  of  the  said  stone 
was  left  sticking  in  the  north-west  corner  of  the 
Gallery,  where  it  may  still  be  seen,  testifying  to  the 
once  completion  of  the  ramp. 

The  measures  (February  18-22)  on  which  the 
drawings  of  Plate  v.  vol  L,  and  Plate  VL  vol  L, 
depend,  are — 

Entrance  Passage,              .     Height  yertical,  =  53*2 

„                               .     Breadth,  =  42*2 

Passage  to  Queen*s  chamlier,  Height  vertical,  .     =  46*7  ? 

„                  M               Breadth,  .     «  42*0 
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Grand  Gallery,  Breadth  over  rampe^     .        .        .        .     «  82*0 
t,                „        between  nunpe^                         .     ■■  42*0 
„                „        in '  dug-<mf  vertical  depth  lead- 
ing to  Qaeen'a  chamber,             i*  42*0 
North  end  of  floor,  Height  of  abaolate 

cut-ofl^  ...»  39*7 

and  39*8 
Length  on  the  indine  to 

•eoond  cnt-o£^                     ■■  40'6 

and  40-8 

Height  of  second  cut-ofi;       i-  9*0 

Same  on  opposite  lide^           »  9*0 
Horiaontal  dirtanoe  from  North  wall  of  Grand  Gallery 

to  North  end,  or  absolute  cut-off  of  floor,                        i*  199*4 

Inclined  distance,  computed  from  above  for  angle  26*  18*,     ■■  222*4 
Inclined  distance,  given  by  summing  small  measures 
connected  with  the  five  holes  on  either  side  within 

the  above  length, -i  221*6 


f»  •• 


It  II 


WELL^  PABTICULABS  OF. 

Horlsontal  distance,  North  wall  Grand  GaQery,  to  beginning  of  hole 

in  floor,  measured  near  floor, ■■  19*3 

Inclined  distance  of  the  same  to  beginning  of  break- 
out near  upper  level  of  ramp, i*  26*6 

Length  North  to  South  of  hole  in  horizontal  floor,  ■■  30*0 
Inclined  distance,  North  wall  Grand  Gallery  to  South 

end  of  break-out  under  ramp, ^  64*3 

Distance  horizontal  from  North  wall  Grand  Gallery  to 

North  side  of  Well,  produced  Eastward,   ...»  21*3 

Distance  North  side^  to  South  side  of  Well  mouth,  »  28*0 

Distance  East  side,  to  West  side  of  Well  mouth,  .  ■■  28*0 
Distance  horizontal  from  North  wall  of  Grand  Gallery 

to  centre  of  Well, —  36*3 

Depth  within  wall,  from  which  ramp-stone  to  dose 

Well  mouth,  has  been  broken  out,    .        .        .        .  b  7*0 
Horizontal  length  of  Western  passage  to  Well  mouth, 

from  East  side  of  hole  in  floor  to  West  side  of  Well,  »  84*6 

Do.                do.                do.             East        do.,  «  56-0 

Do.    from  East  side  of  acting  roof  to  West  side  of  Well,  a  57*0 

Depth  of  hole  in  floor, =*  27*0 

Depth  of  roofed  portion  of  horizontal  passage  to  Well 

mouth, r=  270 
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Distance  from  North  wall  of  Grand  Gallery,  to  parallel 

of  centre  of  Well  mouth,  measured  horizontally  on  floor,    =     34*3 

The  same  distance  computed  from  aboye,  for  the  ramp 

incline, «=     38*4 

The  same  measured  direct  on  broken  indications,   .  «=     39*9 

Ramps,  yertical  height,  ^ s     23*0 

, ,        breadth  (but  for  more  particulars  see  a  subsequent 

section), s=     20*0 

The  five  side  holes  a,  b,  c,  d,  e  (see  Plate  vl 
voL  L),  on  east  side,  measure  thiis : — 


Distance  from  North  wall  on  in- ) 
cline  of  ramp  of  North  side,  .  ) 

Do.      do..  South  side,   . 

Length  or  tallness  of  North  side, 
„  South  side. 

Length,  inclined,  of  upper  side, 
„        horizontal,  of  lower  side, 

Height  of  lower  side  above  ap- 
parent floor,  .... 

Do.  do.,  above  horizontal  plane 
of  North  wall  base, 

Horizontal  depth  eastward. 


a. 

b. 

e. 

d. 

e. 

72-5 

115*7 

1487 

1727 

197-4 

80-7 

11-0 

14-0 

8-2 

8-2 

1325 
150 
20*? 
16-8 
16*0 

167-7 

14-8 

17-4 

90 

8*4 

182-4 

14*0 

170 

97 

8-8 

2071 

150 

18*0 

97 

9*? 

18-0 

31-8 

47-2 

67-8 

68-8 

240 

37-8 

53-2 

63-8 

74-8 

155 

96 

22  0 

217 

104 

The  holes  are  worked  very  rudely ;  and  pick- 
marks  ^e  visible  inwards ;  some  of  them  have  also 
been  mischievously  enlarged  in  part 

The  sides  of  the  holes  all  deviate  from  being 
truly  vertical,  and  afiect  a  shght  tendency  towards 
the  position  of  being  at  right  angles  to  incline, 
thus : — 


With  hole  d,  South  side  at  its  base  requires  correction  to  vertical 

and  North 
With  hole  «,  South 

and  North 


»» 


tt 


tt 


11 
0*6 
1-0 
0*4 
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The  five  holes  on  the  west  side  measure  thus  t — 


Distance  from  North  wall  on  in-  ^ 

a. 

b. 

C. 

d. 

e. 

dine  of  ramp  of  North  side  > 

72-6 

116-3 

147-3 

1718 

196-6 

of  hole,        .         .         .         . ) 

Do.  do.,  of  South  side  of  hole,    . 

810 

132*3 

165-8 

181-3 

2066 

Length  or  tallness  of  North  aide. 

100 

160 

14-5 

140 

14-0 

„                   South  side. 

130 

210 

180 

200 

180 

Length,  mdined,  of  upper  side, . 

8-6 

160 

8-6 

95 

10-0 

„        horizontal,  of  lower  side, 

8-6 

165 

94 

9-0 

96 

Height  of  lower  side  above  ap-  ) 
parent  floor,       *  .         .         .  ( 

180 

320 

455 

580 

69-4 

Do.  do.,  horizontal  plane  of  North  j 
wall  base,    .                          .  ) 

240 

38*0 

51-5 

64-0 

75-4 

Horizontal  depth  westward. 

10-5 

230 

110 

10-0 

19-0 

These  holes  are  worked  very  rudely ;  pick-marks 
are  visible  internally  ;  and  large  injuries  to  the 
adjacent  stones,  and  edges  of  the  holes  externally, 
have  been  committed. 

The  sides  of  the  holes  deviate  fix)m  true  vertical 
directions,  slightly  towards  being  perpendicular  to 
incline,  so  that  with  hole  6,  north  side  requires  for 
correction  to  vertical  =  0*4  ;  and  with  hole  c,  its 
south  side  requires  for  correction  to  vertical  =  1*0. 


UPPEK  OR  SOUTH  END  OF  GRAND  GALLERY. 

(Febbuaby  22.) 

A  principal  feature  at  this  part  is  the  grand  step, 
which  stretches  all  across  the  Gallery,  and  interferes 
with  the  last  part  of  the  ramps.  The  step,  once 
grandly  severe,  is  now  lamentably  fissured  in  two 
places,  and  much  broken  away  about  the  middle, 
as  indicated  in  the  several  sketches  of  Plate  ix. 
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The  measures  on  which  the  plan,  and  elevations^ 
both  front,  and  for  either  side,  in  the  Plate,  are 
founded, — stand  thus  : — 

Breadth  of  Grand  Gallery,  above  South  doorway,  .  ■■  82-2 

„      of  South  doorway, «>  41*4 

„                      „             in  broken  places  Westward,  45  to  50*0 

Height  of  doorway,  on  East  side, >■  43*8 

„                    West  side,          .        .         .        .  «  43*3 

„                     Mean, «  43*6 

Horiaontal  length  of  great  step  on  East  side.  North  to 

South,  60*7  to  61*0, >»  60*8 

Do.  do.,  on  West  side, *  .        .  »  61*0 

Vertical  height  of  great  step^  at  North  end.  East  side, 

35*8  and  35*9, «  35*8 

Do.  do.,  West  side, «■  36*2 

Distance  from  joint  28  to  South  wall,  along  ramp  line 

produced,  and  on  East  side^ «  81*4 

Do.  do.,  on  West  side, —  81*8 

These  two  last  measures  are  important,  because 
they  have  to  be  added  to  what  will  presently  be 
measured  along  the  whole  Gallery,  to  give  its  full 
length :  they  are  also  rather  difficult  to  determine, 
as  well  on  account  of  the  interference  of  the  comer 
of  the  great  step,  as  the  error  of  rectangularity  of  the 
joints  28,  and  the  one  above  it.  But  although  the 
ramp  itself  ends  north  of  the  step,  its  joint  line  pro- 
duced, reappears  visibly  above  the  step,  and  thence 
extends  to  the  south  wall  of  the  Gallery.  Some 
minor  measures  connected  with  this  feature  are  thus : 

EASTERN  SIDE  OF  SOUTH  END  OF  GRAND  GALLERY. 

Horixontal  distance  from  South  wall  of  reappearance  of 

ramp  joint, ~  33*2 

«  16*6 

-  21*4 

=  61 

=>  5*5 


Vertical  height  attained  by  it  on  the  South  wall. 
Hole  in  South -East  corner,  length,   2 15  and  21*2 
„  „  breadth,  6'2  and    60 

,,  „  depth,      5*5  and    5*5  ? 
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WESTERN  SIDE  OF  SOUTH  END  OF  GRAND  GALLERY. 

Horiiontal  diitance  from  South  wall  of  rMppeamioe 

of  nunp  joint, ■■  33*4 

-  17-0 

-  20*8 

-  5-8 

-  5-0? 


Vertical  hei^t  attained  by  it  on  the  South  wall. 
Hole  in  South- West  comer,  length,  20*5  to  21*0 

M  M  breadth,  5*7  to    5*8 

H  t$  depth,      6*0  T 

but  depth  doubtful,  on  account  of  hard  dust 


GRAND  GALLERY,  LENGTH  OF,  ALONG  THE  EAST  SIDE. 

(Febbuabt  31,  22,  1865.) 

Measured  with  rod  100  A,  carrying  brackets  for 
candles :  at  first  the  rod  was  held  from  slipping 
by  hand,  but  was  afterwards  attached  to  a  cord, 
drawn  up  and  clamped  at  pleasure  to  a  peculiar 
wooden  anchor  fixed  in  a  ramp-hole  above  it  (See 
Frontispiece.) 

The  measurement  was  made  on  the  wall-joints 
where  they  meet  the  ramp-top ;  these  joints  are 
generally  good,  and  perpendicular  to  the  incline ; 
but  some  of  them  are  unfortunately  concealed  by  a 
hard,  brown,  stone-like  salt  incrustation  (something 
similar  to  that  in  Queen's  chamber,  but  usually 
thinner,  harder,  and  darker  externally) ;  others, 
again,  of  the  wall-joints  are  absorbed  in  certain 
atones  mserted  verticaUy,  or  nearly  so,  over  every 
ramp-hole,  excepting  only  the  north  hole  and  that 
next  to  it ;  and  the  joints  of  these  inserted  stones 
are  not  very  good  : — 
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GRAND  GALLERY, 

Lenoth  of,  upon  East  side  (Febroaiy  21,  22,  1865), 

along  inclined  Ramp-line. 


Mean,  or 

Total  length 
of each joint 
from  North 

Number  of 

Fint 

Second 

length  fh>m 

joint 

Meaaore. 

Meaaare. 

Joint  to 

Remarki 

Joint 

walL 

North  wall. 

0-0 

00 

00 

00 

Joint  1 

556 

556 

55-6 

55-6 

2 

75-6 

75-5 

75  5 

1311 

( Absorbed    in    yeitical 
(      joint                    ^ 
At  2220,  absolute  or 

3 

67-4 

67-4 

67-4 

198-6 

4 

40-7 

40-7 

40-7 

239-2 

final  cut-off  of  floor. 

5 

«  •  • 

79-5 

79-5 

318-7 

At  262-6,  partial  cut- 

6 

(117-8) 

38-3 

38-3 

357-0 

off  of  floor. 

7 

926 

926 

92-6 

449-6 

8 

54-4 

54-4 

54-4 

5040 

9 

(  Hid  behind  an  inserted 
stone. 

9 

.  •  • 

•  •  • 

•  •  • 

•  ■  • 

10 

137-5 

137-5 

137-5 

641-5 

\ 

11 

62-3 

623 

623 

703-8 

12 

67-3 

67-4 

67-4 

771-2 

13 

95-4 

95-4 

954 

866-6 

14 

38  0 

38  0 

38-0 

904-6 

(  Ramp  almost  entirely 

15 

177-5 

177-5 

177-5 

10821 

<      broken    away   from 
f      1087  to  1186. 

16 

39  0 

390 

39-0 

1121-1 

\ 

17 

621 

61-9 

62-0 

11831 

18 

490 

490 

49-0 

12321 

Ends  in  a  bole. 

19 

43  4 

436 

435 

1275  6 

20 

626 

52-8 

62-7 

1328-3 

21 

87-5 

87-7 

87-6 

1415-9 

22 

30-7 

36-6 

36-6 

14525 

23 

43  0 

43-0 

43-0 

14955 

(  Absorbed    in    yertical 
(      joint 

Do.            do. 

24 

80-2 

80-2 

80-2 

15757 

25 

55  3 

55  3 

55-3 

16310 

Do.             do. 

20 

65-7 

65-8 

65-8 

1696-8 

Do.             do. 

27 

63-2 

63-2 

63-2 

17600 

28 

41-1 

41-3 

41-2 

1801-2 

Step,      . 

•  •  ■ 

•  •  • 

12  7 

18139 

Soath  wall, 

814—12-7 

•  •  ■ 

68-7 

1882-6 

(  Fiill   length  of  Grand 
(     Gallery  on  East  side. 

lower  part  of  Upptr  or  SotM  -end. 

of  Grand  GaUtrv- 
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GRAND  GALLERY, 

Lbkoth  of,  upon  West  Side  (February  21  and  22,  1865), 

along  inclined  Ramp-line. 


Mean,  or 

Total  leni^ 

Number  of 
joint 

Ftnt 
Measure. 

Second 
Meesnre. 

length  from 

joint  to 

Joint 

of  each  Joint 

fh>m  North 

walL 

Bemarka. 

Norihwall, 

00 

0-0 

00 

00 

Joint  1 

800 

80-3 

80-2 

80-2 

2 

52-8 

52-8 

52-8 

133-0 

( Absorbed    in    rertical 
(    joint. 

Do.                do. 

3 

80-2 

803 

80-2 

213-2 

4 

68-0 

67-7 

67-8 

2810 

5 

546 

546 

646 

336-6 

Do.                do. 

6 

440 

44-1 

44-0 

379-6 

7 

480 

480 

48  0 

427-6 

8 

437 

43-7 

43-7 

4713 

Do.                do. 

9 

667 

568 

56-8 

5281 

10 

427 

42-8 

42-8 

570-9 

11 

96-8 

96-8 

96-8 

667-7 

12 

60-0 

598 

59-9 

727-6 

13 

766 

767 

766 

804-2 

(  Close  joint,  almost  eon- 

14 

47  2 

47-3 

47-2 

861-4 

<    cealed  by  hard,  brown, 
(    salt  incrustations. 

16 

64-4 

643 

64-4 

915-8 

16 

5(5) -8 

51-7 

51-7 

967*5 

(  Examined  and  proved 
(    error  of  first  measure. 

17 

368 

37  3 

37  0 

10046 

18 

46-0 

461 

460 

1050-5 

19 

620 

61-8 

619 

1112-4 

20 

607 

60-7 

607 

11731 

(  Joint  not  qnite  perpen- 
dicular to  incline. 

21 

967 

965 

966 

1269-7 

(  Ramp     much    broken 
(    from  1240  to  1317. 

22 

563 

56-4 

55-4 

13261 

23 

996 

99-6 

99-6 

14247 

(  Absorbed    in    vertical 
(    joint. 

Do.                do. 

24 

86-8 

86-8 

86-8 

1611-5 

25 

93-4 

93-9 

936 

16051 

26 

90-5 

90-8 

90-6 

1696-7 

27 

568 

666 

56'7 

1752-4 

28 

48-7 

48-8 

48-8 

1801-2 

Step,  .     . 

•  •  • 

•  •  • 

14*4 

18156 

Southwell, 

1 

81-8—144 

•  •  • 

67  4 

1883-0 

(  Full  length   of  Grand 
(    Oallery  on  West  side. 
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Hence  the  total  length  of  Grand  Gallery  from 
north  wall,  to  south  wall  measured  along  surface  of 
ramps — 

a  on  Eaatem  side,         .  .     1882*6 

H  Weateni  „  ...     1883*0 

Mean,  «     1882*8 

And  the  partial  length  from  north  waU  to  beginning 
of  great  step— 

a  on  Eastern  ride,  .     1813*9 

„  Weateni  „  ...     1815*6 

Mean,  «     1814*8 


RAMP  HOLES  IN  GRAND  GALLERY. 

These  holes  are  cut  in  the  ramps,  next  the  wall, 
rather  rudely,  and  have  their  edges  now  much 
broken.    (See  Plate  vl  voL  L,  and  Plate  ix.  voL  ii) 

Their  upper  and  lower,  or  north  and  south  sides, 
are  cut  nearly  vertical,  certainly  far  from  at  right 
angles  to  the  general  incline  of  the  Gallery  :  the 
depth  of  the  holes  (vertical)  varies  from  eight  to 
eleven  inches,  probably  as  influenced  by  hardened 
dirt. 

Their  n\unber, — including  one  at  the  south-east 
inside  comer,  and  another  at  the  south-west  inside 
comer,  of  the  upper  horizontal  surface  of  the  great 
step  at  the  upper  and  south  end  of  the  Gallery, — 
is,  twenty-eight  on  either  side. 

Of  these,  all,  except  the  two  on  the  great  step, 
and  the  two  lowest  or  northernmost  on  either  side 
(i.e.,  four  at  the  north  end)  have  a  piece  of  stone 
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let  into  the  wall  vertically  over  their  middle ;  the 
height  of  such  inserted  piece  being  usually  18*,  and 
breadth  13* ;  while  the  depth  or  thickness  in  one 
particular  case  where  a  neighbouring  fracture  enables 
it  to  be  seen,  is  about  10*  inches. 

The  holes  on  either  ramp  are  always  opposite,  or 
nearly  so,  to  each  other. 

The  following  measures  of  the  ramp-holes  were 
only  taken  once,  excepting  a  few  checks ;  though 
the  general  nature,  character,  number,  and  position 
of  the  holes  were  observed  again  and  again.  As 
touching  the  number  too,  which  has  been  variously 
stated  by  different  persons  as  from  twenty-five  to 
twenty-eight, — the  method  of  mensuration  adopted 
on  this  occasion  will,  it  is  hoped,  put  any  mistake 
in  that  feature  within  the  power  of  any  one  looking 
over  the  figures,  and  assisting  themselves  by  the 
general  eymmetiy  in  size  and  distance  observed 
throughout^— to  correct  for  themselves. 
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GRAND  GALLERY, 


Ramf-holbs  on  East  side. 


Distance 

i" 

•il 

1 

Number  of, 

from  North 
wall,  of 

beginnioff  at 

North  end  of 

Gallery. 

ts 

Depth. 
verticaL 

Bemarlci. 

North 

South 

5s^ 

i^ 

5s 
1 

Hide  of 

side  of 

1? 

hole. 

hole. 

Q  " 

^ 

n 

AtN.wal],! 

00 

23-0 

41-9 
41-8 
44-6 
461 
45-9 
480 
45-7 
46-3 
46-0 
46-8 
47  0 
45-8 
47-4 
46-7 
45-5 
47-0 
48-5 
45-8 
45-7 
46-2 
46-0 
46-0 
45  7 
44-7 
453 
45-3 
797 

230 

60 

11-0 

2 

64-9 

84*6 

19-7 

6-7 

110 

3 

126-4 

1610 

24-6 

67 

+  70 

4 

195-6 

216-1 

20-5 

6-7 

+  7-0 

5 

262-2 

285-7 

23-5 

6-4 

120 

6 

331-6 

352-4 

20-8 

6-7 

+   70 

7 

400-4 

4229 

226 

6-8 

•  •  • 

8 

468-6 

488-8 

20-2 

6-2 

•  •  • 

9 

5351 

657-5 

22-4 

6-4 

•  •  • 

10 

603-5 

624-4 

20-9 

6  4 

•  •  • 

^1 
12 

671-2 
740-2 

693-2 
759-7 

22-0 
19-5 

6-7 
7  0 

•  •  • 
t  •  • 

13 

805-5 

828-8 

233 

67 

•  •  • 

14 

876-2 

896-5 

203 

6-3 

•  •  • 

15 

943  2 

966-7 

23-5 

6-8 

•  •  • 

16 

1012-2 

1032-7 

205 

6  4 

•  •  • 

17 

1079-7 

1101-2 

21-6 

•  •  • 

•  •  • 

Ramp  nearly 

18 
19 
20 

1149-7 
12155 
1285-0 

1169-7 
1239-3 
1305-6 

200 
238 
20-6 

•  •  • 

•  •  • 

6-3 

•  •  • 

8-0 

broken  out 
fkt)m  1087  to 
1186. 

21 

1351-8 

1375-8 

240 

6  3 

8  0 

22 

1421-8 

1441-8 

200 

6  2 

8-0 

23 

1487-8 

1511-8 

240 

60 

8  0 

24 

15575 

1577-5 

20  0 

6-5 

+  7  0 

25 

16222 

1647-2 

25  0 

6-8 

8-0 

26 

1692  5 

1712-9 

20-4 

6  3 

8-5 

27 

1758-2 

1781-7 

235 

6-2 

8  0 

On  step,  28 

1861-4 

1882-6 

21-2 

6-0 

+  6-6 
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GRAND  GALLERY, 


Ramp-houb  on  W»t  side. 


DIeUnee 
fkiom  North 

» between 
t  ildee  of 
holes. 

a| 

1 

Knmberof 

hole  from 

North  wall  of 

OtUery. 

waUof 

Depth, 
TertieaL 

North 

Sonth 

ggp 

1^ 
1^ 

side  of 

side  of 

«:? 

•^g 

hole. 

hole. 

^ 

n 

AtN.wall,! 

0-0 

23-  ? 

42H) 

23-  ? 

6-0 

(?) 

( Belies  only 

2 

65-0 

86-5 

^m0  \M 

41-5 
46-6 
44-7 
491 
44^ 
443 
45-4 
44-7 
461 
47-0 
45-2 
45-0 
50-4 
44-7 
46-6 
45-8 
46-0 

21-6 

5-7 

9-0 

3 

128-0 

150-0 

22-0 

5-7 

10-0 

4 

196-6 

216-3 

19-7 

60 

96 

5 

261-0 

284-4 

23-4 

5*5 

10-0 

6 

333-5 

355-0 

21-5 

6-2 

11-0 

7 

399-6 

424-6 

25-0 

6-3 

10-0 

8 

468-9 

489-9 

21-0 

6-3 

11-0 

9 

5353 

558-3 

23-0 

5-7 

10-6 

10 

603-0 

623-1 

201 

5-8 

10-0 

11 

669-2 

692-3 

23-1 

6-8 

11-5 

12 

739  3 

759-8 

20-6 

6-3 

10-5 

13 

805-0 

828-0 

23-0 

6-0 

110 

U 

873-0 

893-2 

20-2 

6-  ? 

11-5 

15 

943-6 

966-1 

22-5 

5-9 

8-0 

16 

1010-8 

1032-2 

21-4 

6-5 

91 

17 

1078-7 

1102-2 

23-5 

6-3 

7-5 

18 

1148-0 

1168-0 

20-0 

65 

7-6 

19 

1214-0 

1236-4 

22-4 

63 

8-3 

20 
21 

1282-4 
13497 

13031 
1372-9 

46  0 
46-6 
47-9 
44-7 
45-8 
45-5 
44-8 
46-2 
79-6 

20-7 
23-2 

•  •  • 

6  5 

... 
8-5 

Ramp  mneh 
bniken  fW)in 
IS40tul817. 

22 

1420-8 

1441-5 

20-7 

6-2 

76 

23 

1486-2 

1510-0 

23-8 

6-3 

7-8 

24 

1555-8 

1577-0 

21-0 

6*4 

7  5 

25 

1622-5 

1646-9 

24-4 

63 

8-0 

26 

1691-7 

1712-5 

20-8 

5-5 

7-0 

27 

1758-7 

1782-9 

24-2 

6-0 

80 

On  step,  28 

1862-5 

1883-0 

20-5 

5-8 

5± 
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GRAND  GALLERY, 


Breadth  of,  between  Rampe,  and  above  Rampe. 


Breadth  between  rampt. 

At  distance  fh>m 
North  waU,  nearly 

Breadth  Jnst 
abore  rampt. 

Unt  measure. 

Second  measure. 

At  North  wall. 

817 

76 

41-6 

41-5 

80 

81-8 

124 

41-4 

152 

41-0 

185 

40-8 

214 

41-0 

222 

41-3 

263 

41-8 

418 

300 

820 

315 

42-2 

400 

42*4 

821 

500 

42-5 

600 

42-4 

82-8 

900 

42-4 

42-2 

82-9 

1100 

41-8 

41-9 

83  0 

1300 

42-3 

829 

1600 

42-6 

42-4 

82-9 

1800 

425 

427 

82  3 

At  South  wall, 

82*2 

These  measures  show  without  doubt  that  the 
Grand  Gallery  is  broader  towards  middle  and  upper 
or  southern  end  than  at  the  lower  or  northern  end  ; 
and  this  prevails  equally  with  the  breadth  between, 
and  that  above,  the  rampa  The  much  more  notable 
contraction  of  the  breadth  higher  up,  caused  by  the 
overlappings  of  the  walls,  will  be  given  further  on. 
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GRAND  GALLERY, 
Ramps  of,  Height  and  Breadth  of  each. 


Place  of 

measixre< 

ment^by 

distance 

flrom 

North  waU 

of  OaDery. 

Ramp 

on  Sast  side  of  Qallery. 

Ramp 

on  West  side  of  Gallery. 

Breadth. 

Height, 
at  right- 
angles  to 
incline. 

Notes. 

Breadth. 

Height, 
at  right- 
angles  to 
incline. 

Notes. 

130 

20*3 

•  •  • 

•  •  • 

20-3 

•  •  • 

300 

20-2 

209 

•  •  • 

19-8 

21-3 

670 
640 

20-4 
201 

210 
21-2 

/Walls  chipped  \ 
J  and    iAjured  f 
J  where  ramps  i 
I  Join  them.     / 

•  •  • 

19*9 
199 

208 
20-9 

1000 
1400 

20*3 
20-3 

21-8 
21-3 

rBoth    ramps" 
much     fis- 
sured    and 
•<  parted  trom  >• 
walls.    Floor 
also   from 

Lrampt.          J 

20-2 
203 

20-9 

21-3 

Through  a  con- 
siderable length 
this   West  side 
of  floor  is  parted 
ftom  ramp  by  a 
crevice     0*5 
broad. 

* 

1430 

201 

21-3 

20-3 

212 

1500 

200 

20-9 

19-8 

20-9 

1740 

20-4 

206 

201 

205 

1800 
Mean, 

19-3 

20-3 

19-8 

206 

2014 

2103 

2004 

2093 

The  above  observations  were  taken  with  care,  to 
avoid  fractures  of  wall,  or  wearing  of  floor :  matters 
that  might  easily  have  increased  any  of  the  above 
returns  by  0*3  to  0*5,  and  sometimes  even  10  ; 
without  specially  calling  attention  in  themselves. 

At  each  spot  selected,  generally  for  the  goodness 
of  the  ramps  at  that  part,  the  measurement  was  veri- 
fied at  the  time  as  being  certainly  within  0*2  of  the 
trutL  This  leaves,  as  may  be  noticed,  a  variation 
in  the  size  of  the  ramps  along  the  run  of  the  Gallery 
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as  a  measoied  fact ;  and  also  that  the  height,  taken 
perpendicolar  to  the  indin^  is  greater  than  the 
breadth,  by  the  quantity  very  nearly  of  1  inch. 

Along  nearly  the  whole  distance  from  400  to  1800 
of  western  ramp,  and  occasionally  along  eastern 
ramp,  there  are  longitudinal  parallel  scratches^  form- 
ing almo6t.a  border  or  species  of  intended  ornament 
foUowing  the  direction  of  the  ramp ;  they  are  in- 
flicted  upon  and  along  its  upright  edge,  dose  under 
the  top,  and  towards  axis  of  Gallery.  But  although 
the  very  same  lines  are  traceable  fEur,'  they  do  not 
extend  the  whole  distance,  being  more  or  less 
gradually  replaced  by  others ;  they  may  therefore, 
be  merely  the  accidental  scratches  caused  by  rough 
and  heavy  bodies  having  once  been  slided  along  the 
sloping  floor. 

VERTICAL  HEIGHT  OF  GRAND  GALLERY. 

(MiLBCH  MI,  1865.) 

Measured  with  Slider-aeale  of  400. 

This  element  of  the  Grand  Gallery  has  alwajrs 
been  a  difficult  one  to  traveUers  with  limited  appa- 
ratus, on  accoimt  of  its  enormous  proportions,  and 
the  tilt  or  incline  of  both  floor  and  ceiUng,  together 
with  the  darkness^  bad  air,  etc.  But  I  had  had 
specially  prepared  for  the  work,  by  Mr.  Cooke,  a 
trunk  of  300  inches  long  (formed  in  three  pieces,  but 
fixed  together  iBside  the  Pyramid)  ;  and  fumiahed 
with  an  inside  pointed  slider  of  100,  capable  of 
being  pushed  up  from  below  from  0  to  90  ;  while 
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the  foot  of  the  trunk  was  formed  by  a  long  steel 
peg;  and  levels  were  applied  at  the  sides  to  test 
verticality.  The  mode  of  working  was,— that  two 
men  held  the  apparatus  vertical,  or  made  it  so  by 
reference  to  the  levels;  I  then  pulled  the  string 
which  raised  the  slider,  until  it  touched  the  roof, 
and  clamped ;  in  which  state  the  whole  structure 
was  lowered  on  the  upward  inclining  floor,  for  me 
to  read  off  the  scale.  The  differences,  at  different 
parts  of  the  length  of  the  Gallery,  are  greater  than 
I  should  have  expected ;  and  may  be  due  partly  to 
the  roof  being  formed  of  slabs  set  at  a  tilt,  each  of 
them,  to  the  general  incline,  like  tiles. 

The  mean  of  the  whole  will,  however,  probably 
be  pretty  accurate ;  for  there  is  no  constant  error 
of  the  apparatus  amounting  to  a  sensible  quantity  ; 
seeing  that  one  of  the  readings  registering  350*2, 
being  directly  tested  on  the  great  rod  by  the  known 
100  B,  was  proved  to  be  by  that  =  350*17. 

The  height  sought  to  be  measured,  being  the  verti- 
cal height  between  sloping  floor  and  sloping  roof^ — 
a  large  correction  is  needed  at  parts  near  the  north 
end  of  Gallery,  where  the  sloping  floor  has  been  cut 
away,  and  there  is  only  the  horizontal  floor  of 
Queen's  chamber  passage  at  a  lower  level  to  refer 
to.  In  such  cases  the  elements  of  correction  ore, 
the  distance  firom  the  north  wall,  and  the  angle  of 
the  Gallery  assumed  =  26'*  18'. 
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GRAND  GALLERY,  VERTICAL  HEIGHT  OP. 


DtoUnce 

fh>in 

North  wan. 

Measured 

on 
March  1. 

Correction 

for 
level  floor. 

Measured    Corr 

on              f 

March  11.    level 

ection 
or 
floor. 

General 
resulta. 

Notea. 

20 
30 

•  •  • 

360-2 

•  •  • 

—  8-8 

344-2 

•  •  •                           « 

•  • 

•  • 

344-2 
341-4 

(Onatepof  pro- 
•    tmding    paa- 
(  sage  floor. 
8' South  of  step. 

32 

3510 

—  9-8 

•  •  •                           • 

•  • 

341-2 

10' South  of  step. 

77 

•  •  • 

•  •  • 

366-4     — 

32-0 

334-4 

OnlfirelflooK 

125 

•  •  • 

•  •  • 

394-2     — 

55-8 

338-4 

On  level  floor. 

270 

•  •  • 

•  •  • 

3437 

•  • 

343-7 

/On  flrst  six 
J   inches  of  true 
1   Grand  Galleiy 
V  inclined  floor. 

550 

3460 

•  •  • 

•  •  • 

346-0 

620 

•  •  • 

•  •  • 

336-0 

336-0 

970 

341-3 

•  «  • 

339-0 

340-2 

1240 

3380 

•  •  • 

•  •  •                           • 

338-0 

1320 

•  «  • 

•  •  • 

340-0 

340-0 

1500 

334-5 

•  •  • 

•  •  •                            1 

334-5 

1670 

•  •  • 

•  •  • 

3420 

342-0 

1760 

3339 

•  •  • 

•  •  • 

333-9 

1780 

•  •  • 

•  •  • 

3390 

339-0 

(  N.B.—Veriieal 
t     height 

Mean  of 

height  of 

Grand  Ga 

llery  by  16  ob 

B.   = 

339-5 

ROOF  OF  GRAND  GALLERY. 
(Mabch  1,  1865.) 

Examined  the  roof-stones  of  Grand  Galleiy,  by  a 
strong  light  from  below,  and  made  their  number 
fix)m  north  to  south  =  36. 

Of  these,  the  last  nine  towards  the  south  are  abso- 
lutely black  with  smoke ;  those  preceding  them 
towards  the  north,  are  only  partially  black.  The 
stones  are  manifestly  of  unequal  lengths,  and  the 
tile-angle  at  which  they  set  to  the  general  angle  of 
the  passage,  is  by  no  means  constant ;  it  was  parti- 
cularly marked  at  the  fourth,  seventh,  and  tenth 
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from  the  north.  Looking  up  from  below,  the  abso- 
lute cut-off  of  north  end  of  Grand  Gallery  floor,  was 
found  to  point  to  4*3  of  the  roof-stones,  measured 
firom  the  north  wall  of  Gfdlery. 

GRAND  GALLERY,  OVERLAPPINGS  OP,  AT  NORTH  END. 

Noticed  with  regard  to  these  overlappings,  that 
the  first  one  of  the  side  walls  above  the  ramps, 
though  making  its  due  compression  in  the  width  of 
the  north  end  wall,  is  not  developed  on  that  end  as 
an  end-overlapping ;  wherefore  north  wall  goes  up 
higher  in  plane  of  door  than  it  otherwise  would  do. 

Noticed  also,  that  when  the  end-overlappings  of 
north  wall  are  developed,  their  under  surfaces  follow 
the  general  incline  of  the  Gallery. 

The  shape  of  the  wall  at  the  highest  overlapping 
of  north  end-waU,  where  there  is  evidently  a  large 
forced  hole,  I  could  not  examine :  the  figure  indi- 
cated in  the  diagram  by  dote,  is  from  Perring's 
large  views  :  also  the  groove  above  the  third  over- 
lapping, measured  from  below.    (See  Plate  x.) 

This  groove  on  either  side,  did  not  catch  my  eye  ; 
but  that  may  have  arisen  partly  from  much  of  the 
overlapping  which  it  belongs  to,  having  been  recently 
broken  away.    Vyse  and  Perring  say, '  For  the  long 

*  grooves  running  on  each  side  the  whole  length  of 

*  the  passage,  it  is  difficult  to  assign  a  use ;  they  are 
'  roughly  cut,  and  therefore  could  not  have  been 

*  used  for  a  sliding  platform,  for  which,   at  first 

*  sight,  they  appear   adapted.     Perhaps  they  were 
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'  made  to  receive  a  scaffolding  for  the  workmen 
'  employed  in  trimming  off  the  sides  of  the  passage/ 
To  this  I  may  add,  that  the  groove  is  represented  so 
near  the  bottom  of  its  overlapping  sheets  that  there 
was  little  strength  left,  to  support  any  weight ;  and 
as  the  grooved  portion  has  to  a  great  extent  perished, 
without  any  strain  being  put  upon  it^ — ^we  cannot 
regard  it  as  anything  connected  with  scaffolding, 
but  rather  with  some  symbolic  meaning. 

The  same  authors^  who  had  more  opportunities 
than  any  other  men,  since  the  building  of  the  Pyra- 
mid, to  examine  the  upper  parts  of  the  Grand 
Gallery,  and  are  therefore  to  be  listened  to  with 
great  respect  for  facts,  say  of  its  roof^ — *  it  has  been 
'  laid  on  a  flat  bed  at  the  incline  of  the  passage ;  but 
'  a  settlement  towards  the  lower  end  has  given  the 
'  roof-stones  the  angulax  direction  shown  in  the 
'  figure.'  I  cannot  altogether  understand  the  me- 
chanics of  this  paragraph^  combined  with  the  Pjnra- 
mid  method  of  forming  the  roofs  of  passages; 
generally  by  large  stones  spanning  all  across  them, 
and  far  over  the  walls  on  either  side :  but  I  had  no 
means  of  examining  the  roof  closely,  and  can  only 
speak  by  appearances  judged  of  firom  the  floor,  as 
to  each  *  tile*  comer  of  a  roof-stone  really  throwing 
a  shadow ;  and  that  there  were  thirty-six  of  them, 
in  place  of  the  thirty-one  indicated  by  Howard  Vyse 
and  Perring,  and  thirty  in  the  French  work. 

The  further  measures  I  was  enabled  to  take  from 
the  floor,  of  the  overlappings,  are  given  below. 
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GRAND  QAIXEEIC, 
Bnd-merlappmga  tit,  at  Nosth  xhd  and  on  Nobtb  Wau. 


>l»v>  lloor. 
rull<nrtiigiu 

toSontlL 

hetghf. 

Bol«. 

lEtfrom) 
floor.   \ 

Eoof,     . 

M-4 
130* 
166-7 
203-5 
(238-5) 
(274-0) 
(309-0) 

SM-O 

0-0 
56 
4B 
(4-) 
(3-} 

ie'o 

36-3 
36 -S 
360 
3S'5 
36-0 

Tbe  ntimbon  in  par- 
enthewB  sro  coQcludul 
oaly  from  cye-eatirnKtc 
checked   by  tho  whole 
hdght,  previoualy  mto- 
lured. 
A  farced  hole  between 
7  and  root 

The    vortical     height 
□f  Gnuiil  Gallery  at 
that  point 

Sid^oterlappingt  at  Nobtb  kkd,  bat  on  East  ahd  West  waixb, 
and  meanued  at  n>Al  tmgla  to  indine^  from  ra»p-ntTfaea 
npward& 


But  nil. 

irutnlL 

M.«.B«t^W-t 

oCo™- 

KC 

B™dUt 

£?»t 

Brwith. 

UrlHdX 

BiMdlh 

helghU. 

Ultra»l 

63-a 

95-0 

3-1 
3-0 

63-5 
95-6 

3-2 
30 

63-5 
05-8 

32 
3-0 

32^ 

1280 

S-9 

128-1 

3-0 

1280 

30 

159-9 

(3-  1 

169-8 

(3-) 

169-8 

(3-  ) 

(192} 

C*-  ) 

(102-  ) 

(3-  1 

(192-  ) 

(3-  ) 

(224-  ) 

(3-  1 

(224-  ) 

(3-  ) 

(224-  ) 

(3-  ) 

(25fl-  ) 

(3-  ) 

(265-  ) 

(3-  ) 

(256-  ) 

(3'  ) 

Boot. 

286- 

2B6-0 

280-0 
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OVERLAFPIKOS  OF  QRANV  OALLERT  AT  SOUTHERN 
OR  UPPER  END. 

This  upper  or  southern  end  differs  in  many  de- 
tails fitun  the  northern  end,  as — 

1st,  The  lowest  side  overlapping  is  developed  on 
the  end  wall,  together  with  all  the  rest. 

2d,  The  under  Burfacea  of  all  these  overlappinga 
are  level,  and  not  following  the  incline  of  the  Gallery. 

3d,  The  end  wall  is  not  vertical,  but  impends  or 
hangs  over  the  great  step,  i.e.,  leans  towards  the 
north  by  a  quantity  of  about  1°. 

This  circumstance  may  render  the  heights  mea- 
sured at  this,  the  south  end,  always  rather  small ; 
while,  again,  at  the  north  end,  the  difficulty  of 
eliminating  fully  the  slope  of  the  under-Butfaces  of 
the  end-overlappings  may  have  made  them  there 
rather  too  great.     (See  Plate  x.) 

GRAND  GALLERY, 
Otebiaffdiob  of,  at  South  or  Upper  end. 


Brudtli 

BeducttOD 

FiftUal  htlght 

ofover- 

for  .urface 
or  Xop  to 

VertLcjU  hBlgbt 

DIITetmc 

grmtaup 
nppn  imrfKM! 

toNorth, 

OnUerJ 
iBcllnwl 
flnor, 

Oallln  a™, 

of  tBitioil 
taighta. 

g^tlb,l'.i 

84-9 

2-9 

7-5 

n-i 

359 

2 

119-3 

30 

9-0 

128-3 

34  8 
34-6 

34  8 
35-0 

35  0 
35-0 

3 

1S2-6 

3-0 

10-5 

1631 

4 

18fi-7 

(3'0) 

12-0 

197-7 

6 

(.t'O) 

(232-  ) 

6 

(301 

(207-  ) 

7 

(3'0) 

(302-  ) 

Roof,    . 

337-± 

y.A.— The  DDmbenln  pv«BttiMM  not  dirMtlf  mcwnrad. 
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GRAND  OALLERY, 

Sida-overlappingi,  South  end ;  but  od  Eatt  and  Wat  walU,  tutd 
measuTed  at  kiobt  aholeb  to  JDcline  tnm  nmp-«arikcM 
upwards. 


"r*" 

EirtwllL                  Wsrtmn. 

KauXutudWotwitU. 

up. 

lub^^ 

BlttdtlL 

£rsx- 

Brtftdth- 

Urhalg'C' 

Bnidth. 

1 
2 
3 
4 
B 
6 
7 
Roof, 

63-0 
855 
126  3+ 

167-9 

... 

3- 
3- 
3- 

62fl" 
S4'l 

r  t 

157  0 

3- 
3' 
3- 

626 

94-S 
1257 

167'* 
(189'  ) 
(221-1 
(252-  ) 

284' 

3- 
3- 
3- 

(3-1 
{3) 
(3) 
(3) 

32-3 
30-9 
317 
(31 -fl) 
(32-0) 
(31-0) 
(32-0) 

*  Large  corner  of  orerlapinng  much  broken. 

t  Large  piece  of  this  overlapping,  from  its  lover  edge  upwarda; 
brolten  away  ;  and  extenBiTe  dripping  mailcs,  aa  of  water  escaping 
at  the  place,  hang  vertically  down  from  it. 

i  After  the  first  100  inches  or  so  fk>m  the  south,  so  very  long 
a  portion  of  this  overlapping  is  broken  away,  that  no  good 
measure  can  be  obtained. 

This  is  that  overlspping,  towards  the  lower  side  of  which 
Howard  Vysa  and  Perriog  have  placed  their  longitudinal  groove. 
Hence  much  decay  has  evidently  taken  place  sincv  their  day. 
(See  Plate  x.) 


ANTECHAMBER  AND  ITS  PASSAGES. 
(March  14,  15,  1865.) 

Floor^  from  North  end  of  great  step  at  the  top  of  Grand  Ghillery, 
on  through  the  antechamber  and  passage  b^ond,  into  King's 
chamber  (see  Plate  xi.)  : 

The  joints  of  this  floor  all  go  right  across  it  from  East  to  West 
wall ;  the  floor  is  horizontal 

Floor-joints  on  East  side. 


No.  of  Joints 
on  floor. 

First 
measure. 

Second 
measure. 

Mean,  or 

length  fh>m 

joint  to 

Joint 

Total  horixontal 
distance  (torn 
N.  end  of  Kreat 

step  of 
Grand  GaUery. 

Notes. 

1st  or  N.  end  of ) 
great  step,      j 

0-0 

0-0 

0-0 

0-0 

2 
3 

62-2 
64-5 

62*3 
64-5 

62-2 
64-5 

62*2 
1267 

(Limestone     ends 
•    here,  and  granite 
(  begins. 

4 

47-3 

47-2 

47-2 

173-9 

5 

85*8 

85*8 

85-8 

269-7 

6 

70-6 

70-5 

70-6 

330-3 

Floor  joints  on  West  sid& 


Na  of  Joints 
on  floor. 

Length  flrom 
joint  to  joint 

Total  distance 
from  N.  end 
of  great  step. 

Notes. 

l8t»orgreatstep) 
N.  end.           / 

0-0 

0-0 

2 

62-0 

62-0 

C  Limestone  up  to  this  point. 

3 

646 

126-6 

<      granite  beyond  it  for  the 
1      floor. 

4 

47-3 

173-9 

5 

85-8 

259-7 

6 

70-6 

330-3 

The  northernmost  granite  stone,  as  from  126-6  to  173*9  in  the  above 
passage,  is  about  0*3  in  level  cUtove  the  two  limestones  preceding,  and 
the  two  granite  stones  following  it ;  and  the  last  of  them  is  about  0*8 
below  the  level  of  first  stone  of  King's  chamber  floor. 
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ANTECHAMBER  AND  ITS  PASSAGES, 
Floor  of — ooniintied. 

Brbadthb  ofy  above  floor,  at  different  parts  of  ita  length,  from 
North  end  of  great  atep  of  Grand  Gallery. 


DIstuiM 
Croni 

Bmdtbi 
HMMored. 

91 

41-8  ± 

••• 

50-5  ± 

136 

41-45 

171 

40-8 

•  •  • 

481 

214 

41-2 

•  •  • 

48*0 

251 

41-4 

321 

41-4 

(  Thia  £•  from  East  will  to  certain  marks  on 

<  floor,  obscurely  indicating  where  old  West 
(     waU,  now  broken  away,  once  stood. 

To  present  broken-away  West  waU. 

(  Between  the  tme  ancient  walls,  both  East  and 

<  West,  of  granite,  and  nnder  Greaves*  granite 
(      leal 

Normal  part  of  floor,  save  chippings. 

To  sides  of  small  rectangolar  trenches  cut 
on  either  side  of  floor  and  into  the  walls 
high  up. 

Floor  proper. 

Floor  extended  by  breadth  of  the  small 
trenches  three  to  four  inches  deep  :  this 
peculiar  part  of  the  floor  is  in  the  ante- 
chamber, and  extends  from  153*5  to  228*7, 
barring  interruptions  from  pilasters  now 
nearly  broken  away. 


1 


JVLff. — The  parts  shaded  in  Plate  xi.  of  this 
passage,  with  crossed  lines,  represent  granite  ;  and 
with  single  lines,  limestona  The  two  walls  and 
floor  do  not  begin  their  respective  granites  in  the 
same  vertical  plane ;  but  all  other  features,  as  of 
joints,  the  broadened  part  of  the  floor,  etc.,  are 
truly  rectangular  to  axis  of  passage. 
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The  numbers  on  which  the  particulars  connected 
with  the  base  of  the  walls  are  given  in  the  above 
plan,  are  as  follows : — 

Distance  Measusbs  kbak  babe  of  Antbchahbbb  Passages. 


East  side. 

West  side. 

Distance  from 
great  step. 

Longitu- 
dinal 
breadth 

Distance  fh>m 
great  step. 

Longita- 

dinal 

breadth 

of 
pilasters 

and  of 
floor  side 

holes. 

of 
pOasters 

and  of 
floor  side 

holes. 

First 
measure. 

Second 
measure. 

First 
measure. 

Second 
measure. 

Beginning  of  the  granite,   . 

136-6 

136-0 

•  •  * 

134-0 

134-3 

Beginning  of  cut-out  ia  floor, 

153  0 

152-5 

22-0 

153-4 

153-8 

22-1 

North  edge  of  first  pilaster, 

175-2 

174-5 

5-8 

175-4 

176-0 

5-6 

South      „                „ 

1810 

180-5 

21-4 

181-0 

1820 

21- 

North  edge  of  second  pilaster, 

202-5 

202-0 

5-8 

202-4 

203 -± 

5-6- 

South      „                „ 

208-3 

208-0 

21  1 

208-0 

209- ± 

20-4 

End  of  cut-out  in  floor, 

229-3 

229- ± 

229-8 

230-0 

Beginning  of  King's  chamber, 

330-3 

330-2 

•  •  • 

330-3 

330-3 

Of  Northern  part  of  above  passage,  or  near  great  step — 
Height  =  43-7,  and  breadth  =  41-5. 

And  of  Southern  part  of  above  passage,  or  near  King's  chamber — 
Height  =  43-6  to  43*8,  and  breadth  =  41-4. 

This  very  peculiar  little  antechamber,  which  finds 
itself  rather  north  of  the  middle  of  the  short  horizon- 
tal passage  leading  from  the  Grand  Gallery  to  the 
King's  chamber,— has  a  much  greater  width  than 
the  passage,  even  in  the  part  which  is  somewhat 
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increased  by  the  breadth  of  the  side  depressions  in 
the  floor.  But  the  full  width  of  the  antechamber 
does  not  appear  in  the  plan  previously  given  of  the 
passage^  except  by  certain  dotted  lines^  because  the 
lower  two-thirds  about,  of  the  room  are  filled  in,  on 
the  east  and  west  sides,  by  a  thick  wainscoting  of 
granite ;  hence  the  full  width  of  the  room  is  only 
clearly  visible  near  the  ceiling,  and  is  then  found 
to  measure  from 

65-0  to  65-3 

while  its  length  meaBuree  from  North  to  Soath — 

near  Eaat  side, »     116*3 

and  near  West  side, a     116*8 

but  along  floor  near  Eaat  side,       .         .         .         .         »     116*2 

the  height  of  the  room  from  floor  to  ceiling  varying 
according  to  the  more  or  leas  sunken  position  of  the 
floor  stones, from  149-2  to  149*5 

Circumference  of  walls,  under  ceiling,       ...         a     363*4 

At  a  depth  of  46*2  below  ceiling  on  east  side, 
and  37*5  on  the  west  side,  the  above  width  of  65*2 
is  suddenly  decreased  to  41*4  and  42*0  by  the  sort 
of  granite  wainscot  mentioned,  rising  from  the 
floor  up  to  the  above-mentioned  46  2  and  37*5  from 
the  ceiling.  But  the  width  is  again  increased  to 
48*1  in  the  parts  extending  between  39'0  and  116*0 
from  the  north  end  of  the  room  towards  the  south ; 
for  within  these  limits  of  space  certain  broad  grooves 
were  originally  cut  out,  leaving  only  narrow  pilas- 
ters between,  which  pilasters  have  since  been  nearly 
completely  knocked  away,  chip  after  chip,  by  speci- 
men-seekers. 

The  position  of  the  antechamber  in  the  course  of 
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the  passage  may  be  obtained  from  the  following 
numbers,  amongst  which  are  marked  some  of  details 
which  will  be  recognised  in  Plate  xii. 

Measubeb  of  a  Plan,  kbab  top-lkvbl  of  Antbchambbb. 


Puts  measured. 


North  end  of  antechamber  from  North  end 

great  step, 

North  side  of  slit  containing  granite  lea^ 

North  side  of  granite  leaf,  omitting  bo88» 

South  side  of  granite  leaf. 

South  side  of  slit  containing  granite  leaf. 

South  side  of  ridge  containing  granite  lea^ 

South  end  of  antechamber,     . 

South  end  to  a  fractured  edge. 


-.] 


Etstside. 


113*1 

132*6 
134*0 
150-3 
150*3 
153*9 
229*4 
236*? 


West  side. 


113*5 

133*0 
134*6 
150*8 
150*8 
153*8 
229*8 
230-0 


Referring  now  to  the  large  opening-out  of  all  the 
sides  of  the  antechamber,  Plate  xtl,  we  may  state : — 

Of  the  ceiling,  it  is  of  granite,  in  three  lengths,  from  North  to  South, 
measuring, 

thelst, s     41-5 

2d, =     38-5 

3d, a     36*5  nearly. 

Of  the  North  waU,  it  is  of  limestone,  rough  with  pickmarks ;  and 
in  three  courses,  measuring  from  the  top, 

1st, =     29*0 

2d, =     35-3 

3d, =     41-5 

Whole  height  from  floor, »  149*3 

Breadth  at  top,  ..*....»     65*2 

,,       inside  granite  wainscot,  .         .         .         =41*7 

Depth  from  ceiling  to  granite  wainscot  on  East  side,       =     46  2 

,,  „  „  West  „  *3     37*5 

Of  the  SoutJi  wall,  it  is  entirely  of  granite,  except  the  topmost 

course,  which  is  12*0  deep  of  limestone. 

Whole  height  from  floor  surface  to  ceiling,  ■«  149*4 

„  bottom  of  side-hollows  to  do.,     =   152*5  ± 

Breadth  at  top, s     65*2 

Breadth  elsewhere, «     48*1± 

{N,B, — In  this,  different  from  its  congener  the  North 
wall,  where  the  breadth  is  41*7  only.) 
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This  south  end  wall  is  chiefly  remarkable  for  the 
disputed  ^four^  or  ^fiot^  vertical  lines  of  many 
authors. 

They  are  actually  and  really  four,  (4)  in  number ; 
and  are  deep,  straight^  vertical  grooves,  which  sub- 
divide the  space  from  east  to  west  side,  at  the  level  of 
any  eye,  symmetrically  into  five  parts.     (Plate  xn.) 

Their  depth,  =  2*8,  and  their  breadths^  taking 
them  firom  east  to  west, 


Near  the  top,  «     3*6,  4*0,  4*0,  and  4*0 

And  near  the  bottom,    «     3*4,  3*8,  3*5,  and  3*3 

Their  shape  in  cross-section  being  somewhat  para- 
bolic. Measured  from  east  wall  near  top,  and 
therefore  above  the  granite  wainscot^  their  central 
lines  are  distant  therefrom  17'0,  27*4,  37*9,  and  47'9 
respectively,  and  near  the  bottom  =  9*1, 19*6,  29'6, 
and  3 9 '7  respectively. 

The  grooved  granite  stone  is  much  fissured  and 
broken  away  below.     (See  Plate  xil) 

East  vxill,  all  composed  of  granite,  except  the 
small  stones  marked  L  : — 

Whole  height  from  floor  to  ceiling,         .        .        .        .  «  149'3 

„      length  from  North  to  South,       ....  a  116*3 

Height  of  joint  of  first  course,  above  floor  surface,  «  43*7 

Height  from  first  to  second  course,  or  top  of  grmnita 

wainscot, a  59*4 

Height  from  second  to  third  course  or  ceiling,                 .  a  46*2 

The  granite  wainscoting  of  this  waU  is  120 
thick  from  wall ;  but  has  four  broad  grooves  cut 
back  upon  it,  4*0  deep.    Of  these,  from  the  north. 

The  first  is  16*5  broad,  and  extends  over  from  19*5  to    36*0  fromN.  wall 
second  22-0  „  „  39*6  to    61*6        „ 

third    21*8  ,,  „  66*4  to    88*2        „ 

and  fourth  22*5  „  „  93*5  to  116*0 

or  to  South  wall. 

VOL.  II.  O 
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The  intoreening  speuxB,  or  libs^  or  pilafitera^  are 
3'6,  6'0,  and  5 '3  broad  respectively,  bat  are  now 
broken  away  for  by  fiEur  the  greater  part  of  thdr 
height.  The  first  groove,  however,  is  only  cot  to  a 
depth  of  69*4^  or  to  bottom  of  granite  ka^  which 
spans  the  wom^  leaving  sdid  stone  wainscot  or 
wall  under  that ;  while  the  others  all  go  down  to 
abont  three  inches  under  the  floor. 

West  vxtU,  all  composed  c^  granite,  except  the 
stone  marked  l. 

Along  the  southern  edge  of  the  northernmost  of 
the  two  granite  stones,  next  under  the  ceiling, — is 
an  appearance,  partly  of  a  bad  joint  edge  and  partly 
of  a  flattish  curved  beading;  making  a  sensible 
difference  from  all  the  ordinary  joints. 

This  west  wall  differs  mainly  from  the  east  wall 
in  having  a  higher  wainscoting  (higher  by  8*7)  ; 
and,  in  the  tops  of  the  three  southern  flat  grooves 
(4*  deep)  having  three  semi>cylindrical  hollows  cut 
straight  back  to  the  wall,  through  the  remaining 
8*3  of  thickness  of  the  granite  wainscot.  These 
semi-cylinclrical  hoUows  have  a  radius  of  curvature 
=  9.  The  first  flat  vertical  groove  from  the  north 
descends  only  to  the  bottom  of  the  granite  leaf— 

and  is  17*1  broad,  and  extendi  from  20*2  to    37*3  from  N.  wall 
the  second  21-7  „  „  41*0  to    62*7  „ 

third    21-8  „  „  68*0  to    89*8  „ 

fourth  21-3  „  „  952  to  116*5 

leaving  the  projecting  ribs  between  them,  in  the 
few  places  where  they  at  present  exist,  in  breadth 
=  3 '7,  5*3,  and  5*4  respectively. 
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This  west  side  wall  is  also  notewortJiy  at  present^ 
on  account  of  the  forced  passage  made  firom  its 
lower  north-west  corner^  to  meet  north  air-channel 
from  King's  chamber. 

THE  *  ORANITE  LEAP.' 

In  the  antechamber  s  first  groove  from  the  north, 
is  to  be  seen  Oreaves'  '  granite  lea^'  or  the  *  port- 
'  cnllis'  of  many  authors.  It  i%  in  thickness  from 
nordi  to  south,  on  east  side,  =  16'4 ;  and  on  west 
side,  =  16'0 ;  crossing  the  antechamber  from  east 
to  west  in  two  courses^ — ^whereof  the  lower  is  from 
27*5  to  28'0  high,  and  the  upper  from  180  on  the 
east  to  23'6  on  the  west,  the  upper  Box&Lce  of  this 
upper  stone  being  very  rude  and  fractured.  Further, 
the  lower  side  of  the  whole  granite  leaf  is  43*7 
above  the  floor,  and  the  upper  side  67*0  nearly 
below  the  roof     (See  Plate  xii.) 

I  had  concluded,  before  visiting  Egypt,  that  this 
granite  leaf  could  not  be  a  portcullis ;  because,  if 
lowered  to  the  floor,  it  would  not  come  near  enough 
to  the  door  to  stop  it  up.  Local  examination  proved 
this  idea  correct ;  for  the  space  between  north  wall 
of  antechamber  and  north  surface  of  granite  leaf  is 
21  inches^  so  that  a  man  can  easily  stand  between  ; 
and  he  could  alao  easily  clamber  over  said  granite 
leaf^  if  lowered  to  the  floor.  But  it  has  not  been  so 
lowered ;  and  cannot  be,  without  its  grooves  in  the 
east  and  west  walls  being  cut  lower  than  they  are  by 
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43*7  inches,  for  it  stands  on  firm  granite  and  lime- 
stone at  that  height  The  granite  leaf  is  moreover 
cemented  into  its  place,  and  wedged  in  after  a 
fashion  from  the  north,  the  groove  being  one  inch 
broader  than  the  stone.  The  groove,  as  visible 
above  the  granite  leaf,  up  to  the  top  of  the  granite 
wainscot^  is  remarkably  well,  truly,  and  smoothly, 
made  in  the  solid  granite. 

So  much  care  could  hardly  have  been  taken  to 
introduce,  once  and  for  all^  two  stones  which  ever 
after  were  to  have  been  fixtures ;  and  the  present 
appearances  are  certainly  in  favour  of  their  being 
intended  to  slide  upwards  again,  rather  than  down- 
wards. For  what  purpose  1  Perhaps  to  disclose 
some  secret ;  and  it  is  well  to  call  prominent  notice 
to  the  raised  ornament  on  the  upper  of  the  two 
stones  forming  the  '  leaf;'  it  is  something  like  one  of 
the  rudimentary  handles  on  later  sarcophagi,  and  a 
most  unique  thing  certainly,  throughout  the  whole 
of  the  Great  Pyramid.  It  is  of  the  following  shape 
in  elevation  and  vertical  section ;  and  is  7  inches 
broad,  and  7  high,  measured  on  its  second  surface,  or 
that  next  the  whole  stone  slab ;  and  5  inches  high, 
and  6  broad,  measured  on  its  first  or  outer  surface ; 
1  thick,  and  has  its  lowest  line  5  inches  above  the 
joint  between  the  lower  and  upper  stone.  It  is 
further  16  from  west  waU  and  18  from  east  at  its 
boundaries,  or  19*5  and  21'5  respectively  at  its 
cental.     (See  Plate  xii.) 


KING'S   CHAMBER 
(Masch11,16,  18, 19,20.) 


OENEBAL  PROPORTIONS  OF. 

This  fine  room  is  entirdy  constructed  in  polished 
granite,  and  appears  rectangular  everywhere ;  the 
general  measures  of  it  are  as  follows ;  either  by  the 
400-inch  slider,  or  the  100  A  and  100  B  rods : — 


Height  o(  floor  to  ceilings  granite  both,  bat  the  floor^Uocke  eentibly 
diaarrmnged  from  mataal  leirel— 

Near  North-East  angle  of  room, 
middle  of  North  tide, 
North-Weat  angle, 


Sooth -Weat    ,, 
middle  of  Sonth  tide, 
Soilth-Eaat  angle, 
North-East  angle,  repeated. 


Mtan  hitligtt, 


230*8 

229-7 
229-2 
229-9 
229-5 
230-8 
230-8 

230-1 


The  differences  amongst  the  above  measures  are 
chiefly  owing  to  the  errors  of  floor-blocks,  or  effects 
of  modem  dilapidation. 

LmQih  of,  or  from  East  to  West  wall,  along  ScvUh  side,  near  floor 
level — 

First  measure,  on  March  11,         .        .        .        .     i*  412*6 
Second    „  „  .         .         .         .     =  412*58 

First        ,.  March  16,  ....     a  412*5 

.     =  412-7 

South  side  mean,         a  412*60 


Second 


>t 


>9 


9) 
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And  along  North  side — 
First  measure,  on  BCarch  11, 
Second    „  „ 

First       „  March  16, 


North  side  mean, 

Mtan  isnstli  for  nftti^  room, 

BrtadUiy  or  from  North  to  South  wall — 
Near  East  side,  first  measure, 

second 


>9 
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East  side  mean. 


Near  West  side,  first  measure. 


Kean  taeadtli  for  wluda  room, 

DiagonalB  of  PUwr — 

From  South-West  tb  Korth-East  comers, 
, ,     North- West  to  South-East 


>» 


Mean  measured  diagonal  fioor, 

And  same  computed  from  sides,  ) 
412-6  and  206*3,  .  .  ) 

Diagonals  qfEast  wall — 

Low  North-east  comer  to  high  South-East^  . 
Low  South-East  comer  to  high  North-East  (sub- 
tracting 1*6  for  hole  in  low  South-East  comer). 

Mean  diagonal  for  East  wall, 

And  same  computed  from  breadth  ) 
and  height,  206*3  and  230*1,    .  ) 

DioffonaU  of  West  wall — 

Low  South-West^comer  to  high  North-Westi 
Subtract  1*0  for  a  sunk  fioor  stone,     . 


«  412*4 
a  412*5 
»  412*5 

=  412*5 
»  412*66 

»     206*4 
»     206*2 

=     206*3 
«     206*3 

-     206-8 


462*0 
461-3 


309*2 


310-0 
309-6 
309-0 


310-4 
1*0 

309*4 


Low  North-West  to  high  South-West  cannot  be  measured  by 
reason  of  deep  hole  in  fioor  in  low  North- West  comer. 

The  diagonals  of  the  north  and  south  walls  were 
unfortunately  rather  too  long  to  measure :  there  is 
however  every  probability,  from  angular  measures 
subsequently  taken,  that  they  are  as  nearly  rectr 
angular  and  parallel,  as  are  the  east  and  west  walls. 


SECT,  l] 


KINO  S  CHAMBER. 


103 


kino's  chambeb,  floor  of. 

This  floor,  though  once  exquisitely  level  in  polished 
granite,  and  greatly  praised  by  Howard  Vyse  and 
others  for  its  remarkably  close  joints, — is  now  much 
decomposed  as  to  some  stones  being  higher,  some 
lower,  than  others,  by  a  total  quantity  of  more  than 
an  incL  An  effect^  one  is  inclined  to  think,  result- 
ing,  poBsibly.  from  earthquake  action  subsequentiy 
to  the  large  excavations  in  the  neighbourhood  of  this 
room,  carried  on  both  by  the  Colonel  and  Signor 
Caviglia :  and  it  is  worth  while  to  record  here,  that 
Mr.  Sopwith,  in  his  Notes  on  Bgypt,  mentions  find- 
ing the  house  of  the  engineer  of  the  railway  between 
Alexandria  and  Cairo  half  ruinous,  in  December 
1856,  from  a  then  recent  shock  of  earthquake. 

The  blocks  of  the  floor  are  notably  arranged  in 
six  grand  stripes  crossing  the  length  of  the  room  : 
but  they  are  not  equal  in  breadth.  The  joints, 
measured  in  the  usual  manner,  give  the  following 
results : —    (See  Plate  xiii.) 

Joints  along  South  8U>k. 


Joint 

Lengths, 
Joint  to  Joint 

Total  distances 
from  East  aide. 

East  wall. 

0  0 

00 

1 

(29-5) 

(29-5) 

A  half  stone  merely. 

1 

63-2 

63-2 

2 

67-9 

131  1 

I 

(46-6) 

(177-7) 

A  half  stone  again. 

3 

88-3 

219-4 

4 

67-6 

287  H) 

5 

67-0 

354*0 

' 

West  waU, 

58« 

412  6 
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KINO'S  CHAMBER, 
Floor  of — continued. 


Joints  along  North  Sidb. 


Joint 

Lengths 

ftom  Joint 

to  Joint 

Total 

from  Eut 
tide. 

EMtm'de, 
1 
2 
3 
4 
5 

West  wall. 

0-0 
63-2 
680 
88-0 
67-8 
66-9 
58-6 

0-0 
63-2 
131-2 
219-2 
287-0 
353-9 
412-5 

Poitiona  of  the  northern  ends  of  theee 
iMt  three  rowa  of  stones  have  been  ex* 
tracted,  leaving  a  hole. 

Joints  along  East  Side  of  thi  sevsbal  North  and  South 

Floor-ooubsbs. 


Name 

of 
Joint 

East  aide. 

Second 

line  of 

bltwks 

West  of 

EastwalL 

Third 

line  of 

blocks 

West  of 

EastwalL 

Fourth 

line  of 

blocks 

West  of 

EastwalL 

Fifth 

line  of 

blocks 

West  of 

EastwalL 

Sixth 

line  of 

blocks 

West  of 

EastwalL 

North  side, 

0-0 

0-0 

00 

00 

0-0 

0-0 

1 

107-4 

201 

550 

21-1 

34-3 

21-0 

2 

78-8 

932 

46*9 

136-2 

1520 

•  •  • 

3 

South  side, 

• « • 
20-1 

•  •  • 

931 

83*9 
20-6 

•  •  • 

491 

•  •  • 

201 

•  •  • 

185-3 

Snnuffiving) 
breadth  of  • 
chamber,  j 

206-3 

206-4 

206-4 

206-4 

206-4 

206-3 

The  '  coffer  ^  stands  upon  the  open  floor  of  this 
room,  without  apparently  any  mark  to  guide  its 
placing,  or  anything  to  prevent  its  being  pushed 
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about  anywhere.  It  is  nevertheless  most  probably 
still  very  near  its  original  position,  for  its  place  is 
very  similar  to  that  of  the  sarcophagus  sunk  up  to 
its  top  in  the  floor  of  the  large  chamber  of  the 
second  Pyramid  But  the  place  evidently  has  been 
somewhat  disturbed,  for  the  south  end  of  coffer  is 
tilted  up  on  a  stone,  a  black  flint  pebble  of  modem 
pushing  in,  and  about  1'6  high ;  the  coffer  is  also 
nearer  the  north  wall  than  the  south  by  20  inches ; 
and  is  further  askew  on  the  floor,  so  that  north  end 
of  west  side  is  nearer  to  west  wall,  than  is  the  south 
end  of  same  side^  by  2*6  inches  ;  the  distances  mea- 
sured in  direction  of  coffer's  sides  being  thus : — 


Soatli-Eaat  comer,  from  Soath  waD, 
South-West  ,9  ») 

North-East  „  North 

Korth-Weit         „  „ 

North-Weet         „  Weit 

South-Weit 


»» 


9» 


»  68-6 

-  67-9 

-  47-7 
»  48-6 
«  53-8 
»  66-3 


king's  chamber,  walijs  of,  OENEEALLY. 

These  walls,  by  many  persons  thought  the  chief 
triumph  of  the  Pyramid-builders'  architectural  skill, 
from  the  fineness  and  evenness  of  the  jointef,  axe  also 
symbolically  remarkable  in  being  composed  of  five 
horizontal  courses  which  run  round  and  round  the 
room,  of  the  same  height  everywhere,  and  all  of 
them  of  equal  height  with  each  other  to  0*1  of  an 
inch, — with  only  the  single  interference,  viz.,  that 
over  the  doorway,  to  make  its  roof  very  strong; 
there   is   an    enormous   block   introduced,   equal, 
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throughout  its  length  of  122*7  inches,  to  exactly 
two  of  the  courses. 

The  *Jheness'  of  tiiese  courses  is  all  the  more 
noteworthy,  because,  while  it  seems  to  have  been 
called  attention  to  by  the  builders,  in  the  four  deep 
lines  which  subdivide  the  space  over  the  antecham- 
ber  entrance  to  this  room  mto^t«  portioii8,-inaiiy 
travellers  have  written  that  the  number  of  courses 
in  the  King^s  chamber  is  six.     (See  Plate  xhl) 

Yet  not  only  are  they  five  only,  but  all  the  five 
are  of  equal  height^  viz.,  47*0  inches ;  for  though 
the  lower  course  appears^  on  being  measured  off  the 
floor,  to  be  only  42*0  inches^ — ^yet  the  hole  which 
exists  in  the  north-west  comer  of  the  floor,  enables 
one  to  see  there  the  construction  of  the  walls^  and 
to  perceive  and  feel  that  the  granite  of  the  lowest 
wall-course  goes  down  five  inches  under  the  level  of 
the  floor  before  it  comes  to  a  joint ;  and  then  rests 
on  limestone,  as  shown  in  a  sketch  made  at  the 
place,  and  to  be  seen  in  one  comer  of  Plate  xiii. 

To  prove  beyond  all  doubt  that  there  are  five, 
and  not  six  courses,  I  wished  to  have  measured  the 
height  of  each  course,  and  then  compared  the  sum 
of  their  heights  with  the  whole  height  previously 
given  by  the  great  measuring-rod ;  but  not  being 
able  to  reach  the  wppe/r  courses,  I  give  them  only  by 
eye-estimation,  placing  them  in  brackets  in  the  fol- 
lowing  table :  but  supplying  everything  else  by  direct 
measure  :  the  roughness  of  the  first-course  measures 
being  due  to  the  disorganized  state  of  the  floor. 
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ViBTiCAL  flsoBn  or  Wall  Ooubsxs  in  King*8  OHAMBiBy  as 

KMASUVED    IN    DlfFKKJUIT    DIBBCfnONS    BUN    FBOH    THS 
CnENTBX  or  SOOM. 


Direetiou 

bMotagftom 

oenne. 


EL-K.-East^ 


a-a-EMty. 

Sontli, 

a-s.-WMti 

W.-Si,»W6ft, 
Weit| 

N.-N.-Wert, 

Northy 

N.-N.-Ea8t, 


Hrtrfit 
lint 

OOCDM 

from 
floor. 


421 
42  Ml 
42-7 


'tP* 


come 
from 
floor. 


47-0 
470 
47-1 


fhiid 

COOTM 

from 
floor. 


47-1 

(47-0) 

47-0 


Hdkht 

foarth 

eonne 

from 

floor. 


(47-0) 
(47-0) 
(47  H)) 


Hilfllit 

fifth 
eouTM 
from 
floor. 


(47-0) 
(47-0) 
(47-0) 


Wan  much  flflsnred  throng  serend  oovTsat. 

(47  H)) 
(47-0) 
(47-0) 
(47-0) 
(47-0) 


411 

47-0 

(47-0) 

(47-0) 

41*4 

47  0 

47  H) 

(47-0) 

41-6 

470 

47*0 

(47-0) 

41-6 

47-0 

(47-0) 

(47-0) 

41-2 

46-9 

47-0 

(47-0) 

Bom  of 

htifl^or 


230-2 
230^ 
230-8 

2291 

229-4) 

229-6] 

229-6 

229-1 


Hole  in  floor  cenied  by  removel  of  throe  bloeke. 


42-0 
42-3 


47-1 
47-0 


(47-0) 
47-0 


(47-0) 
(47-0) 


(47-0) 
(47-0) 


230-1 
230-3 


Height  o# 

room  I& 

Hmepeit 

l)f  »«»> 

▼totutiide- 

pendcBt 


230-8 
230-8 

229'5 
229-9 

229-2 

229-7 
230-8 


The  above  table  can  leave  no  doubt  of  the 
number  of  courses  being  five,  or  a  characteristic 
Pyramid  number :  and  as  respects  their  equality  of 
height  round  every  side  of  the  room,  that  must  have 
cost  a  great  effort  in  many  ways ;  for  elsewhere  in 
the  Pyramid,  and  as  more  particularly  seen  in  the 
granite  lining  of  King  Sha&e's  tomb,  if  the  object 
was  to  build  a  wall  surface  merely,  the  architect 
simply  built  a  good  surface,  and  cared  not  what 
the  sizes  and  even  heights  of  two  adjoining  stones 
were,  so  long  as  the  joints  between  them  were  close 
and  true.  The  argument  therefore  follows^  that 
something  more  than  a  good  wall  was  wanted,  or 
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that  Bomething  further  was  intended  to  be  symbo- 
lized, by  these  ^ve  courses  in  the  King's  chamber. 

Each  of  the  above  fire  courses  is  formed  in  the 
run  of  its  leng^  of  many  blocks,  whose  lengths  are 
various ;  and  apparently  dierefore,  symbolically  un- 
important. I  measured  the  lengths,  howcTer,  in 
the  three  lower  couises ;  and  am  enabled  now,  by 
the  kindness  of  Mr.  Alton,  to  add  the  measures  of 
all  five,  as  taken  soon  after  I  had  left  by  Mr.  Alton's 
assistant,  Mr.  Inglis.  A  comparison  of  his  numbers 
with  mine,  through  the  three  first  courses,  will 
indicate  the  possible  limits  of  error  where  his  stand 
alone ;  I  have  noted  to  my  own,  that  the  measures 
are  very  rude,  and  not  worthy  of  competing  in  their 
united  lengths  for  determining  the  whole  length  of 
any  of  the  walls. 


East  Wall,  tbstical  Joiktb  in. 
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The  brackets  on  two  seta  of  nmnben  of  the  thiid  oouim  call 
attention  to  a  case  of  certain  blunder,  either  of  mine,  or  IdCr. 
Inglis'i ;  but  which, — it  ia  now  left  to  aome  third  ohaerver  to 
detomine. 
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Wist  Wali,  vkbtioal  Joum  ot. 
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REMABKS  ON  THE  WALLS  INDIYIDUALLT. 

East  Wall.  ^ 

Good  joints,  and  smooth  surfaces  of  granite  ;  no 
peculiarity  except  the  unfortunate  Russian-German 
inscription 

TCHABIKOFF  NaDLBRBBSO 

1845  a  Mai 

smeared  on  in  black  oil-painty  and  in  letters  six  to 
twelve  inches  high. 

West  Wall. 

This  wall  has  joints  in  two  courses  near  its 
southern  end,  low  down,  and  therefore  not  far  from 
the  coffer, — seriously  chipped  by  travellers  for 
specimens. 

NoBTH  Wall. 

This  is  chipped  all  round  the  comers  of  doorway, 
and  round  the  air-hole. 

This  northern  air-hole  goes  straight  and  recti 
lineally  in,  to  a  distance  of  more  than  100  inches  ; 
after  which  it  is  stopped  up  with  modem  broken 
stones  and  sand. 

On  the  north  wall  the  measures  of  the  mouth  of 
the  air-channel,  which  is  rectangular,  are  as  fol- 
lows : — 

East  side  of  North  air-hole  distant  from  East  end  of  room, 
West  ,y  ,,  ,, 

Breadth  of  air-hole, 
Height  of  top,  from  floor  of  room, 

„  bottom  on  East  side,  from  floor, 

,,  „  West  „ 

Tallness  of  air-hole. 


dofroom,  » 

98*3 

B 

106*6 

.        a 

8-3 

.        a 

420 

.            B 

36*4 

=- 

36-2 

^ 

67 
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South  Wall. 

Remarkable  for  fissures  near  east  end,  passing 
through  several  courses  as  they  stand  ;  there  is 
much  surface-fissuring  also  about  the  mouth  of  the 
air-channeL     (See  Plate  xiii.) 

This  air-channers  mouth  is  a  large,  arch-roofed, 
tunnel-shaped  thing ;  but  at  a  distance  inwards  of 
from  50  to  100  inches  it  gradually  decreases  to 
much  about  the  same  size  and  proportions  as  the 
northern  air-hole. 

East  side  of  South  air-hole,  at  its  broadest  part,  distant 

from  East  end  of  room,    .  .  .  .     ■«     91*4 

East  side  of  Soath  air-hole,  at  level  of  first  coarse, 

distant  from  East  end  of  room,     . 
Breadth  of  the  hole^  at  its  broadest  part, 

„  at  level  of  first  coarse^ 

Tallneas  of  hole, 
Height  from  floor  to  top  of  hole, 

„  bottom  of  hole, 

N.B.-The  far-in,  narrowed  portion  of  this  hole, 
seems  to  be  beneath  the  level  of  the  first  wall 
course,  similarly  with  the  northern  air-hole. 

CsnjNO. 

The  ceiling  of  the  King's  chamber  is  remarkably 
finished  in  appearance,  being  composed  of  polished 
granite,  which  crosses  the  room  in  lengths  from  north 
to  south.  In  the  run  from  east  to  west  there  are  nine 
of  these  flat  beams,  but  the  two  end  beams  have 
something  more  than  the  half  of  their  breadth  con- 
cealed ;  there  are  therefore  in  reality  only  seven  full 
beams,  and  two  portions  of  beams  to  form  the  ceil- 


93-0 
17-5 
11-0 
231 
59-5 
36MI 
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ing.  The  breadths,  however,  of  the  whole  ones  are 
not  equal ;  and  hence  the  number  is  probably  not 
important  sjonbolically.     (See  Plate  xrv.) 

I  did  not  measure  the  breadth  of  these  beams 
myself;  but  having  compared  Mr.  Perring^s  draw- 
ings with  Messrs.  Alton  and  Inglis's  measures,  and 
found  a  certain  amount  of  resemblance,  though  not 
so  close  as  it  might  be, — ^have  deduced  the  follow- 
ing probable  breadths,  approximately : — 


Whole  distanc«t 

East  wall  of  ceiling  of 

King's  chamber,     «■     0*0 

fh>mEMt  waU. 

0- 

East  wall  to  Joiat  1 

-  22-  (?) 

22(?) 

Joint  1         to         2 

=  50-  (?) 

72(?) 

.,2          „          3 

=  52-  (?) 

124- (?) 

»     3          „         4 

=  53-  (?) 

177-  (?) 

.,4          „          5 

=  49-  (?) 

226- (?) 

»     6          >»          6 

=  46-  (?) 

272-  (?) 

,.6         „         7 

-  61-  (?) 

333-  (?) 

M   7       „      a 

-  57-  (?) 

390- (?) 

„     8  to  West  wall. 

~=  22-  (?) 

412* 

These  beams,  of  course,  cross  the  Eing^s  chamber 
in  one  entire  length ;  and  not  only  so,  but  extend 
over  the  thickness  of  the  granite  lining  of  the  walls, 
or  60'  inches  on  either  side.  As  the  beams  are 
further  of  greater  depth  than  breadth,  in  joist 
fashion,  they  form  altogether  some  of  the  largest 
and  heaviest  stones  known  to  exist  in  the  whole 
Pyramid  ;  and  one  of  them  at  least,  has  a 

Breadth  of  60'  inches 

Depth     of  .         .         .         80- 

And  Length   of  .         .         .       326' 

The  sum  in  cubic  inches,  amounting  to  1,564,800. 


»» 


» 


///        a/idffawaril  lysr^  l^amiers  of  u>nslrue£u>n  '      /, 
OW/  Sm^li  eiadt  lute  Atw  lau  -itiiitf,  ^  cmttd  oiut  fnuatt.  A 


^ 
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Yet  this  mighty  ceiling,  as  every  one  knows  since 
Colonel  Howard  Vyse's  admirable  discovery,  has 
above  it,  five  successive  ceilings,  all  designed  to 
assist  in  taking  off  the  extreme  pressure  of  the  upper 
part  of  the  Pyramid  on  the  lowest  ceiling.  I  did 
not  visit  those  upper  chambers,  being  quite  content 
with  the  Coloners  and  Mr.  Perring's  measure- 
ments thereof;  but  inasmuch  as  they  contain  the 
dark  and  dosed-up  hollows,  wherein  the  quarry- 
marks  expressing  the  names  of  kings  of  the  fourth 
dynaaty  have  been  found  on  some  of  the  stones, 
and  are  necessary  to  understanding  the  mechanics 
of  this  room, — I  subjoin  two  drawings  of  them, 
prepared  from  the  Coloners  large  publication.  (See 
Plate  xrv.) 

The  granite,  in  section  is  indicated  by  cross  Hues; 
limestone,  by  single  Unes.  The  quarry-marks  axe 
found  only  on  limestone,  and  that  firom  Mokattam. 
The  lowest  of  the  five  chambers  of  construction  had 
been  known  before  Colonel  Howard  Vyse's  time, 
being  caUed  indeed  after  an  English  consul,  Davison, 
in  the  eighteenth  century,  as  duly  mentioned  by 
the  Colonel  in  his  honest  and  faithful  volumea 
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THE    COFFER 


Mabch  20-23,  25. 


This  vessel,  the  sole  contents  of  the  King^s 
chamber,  and  termed,  according  to  various  writers, 
stone  box,  granite  chest,  lidless  box,  porphyry  vase, 
sarcophagus,  and  coffer,— is  composed,  m  to  its 
material,  of  a  blackish  variety  of  red  granite.  And 
there  is  no  difficulty  in  seeing  this ;  for  although 
the  ancient  polished  sides  have  long  since  acquired 
a  dark  chocolate  hue, — ^there  are  such  numerous 
chips  effected  on  all  the  edges  in  recent  years,  that 
the  component  crystals,  quartz,  mica,  and  felspar 
may  be  seen  even  brilliantly.     (See  Plate  i.  vol  i) 

The  vessel  is  chipped  around,  or  along,  every  line 
and  edge  of  bottom,  sides,  and  top ;  and  at  its  south- 
east comer,  the  chippings  extend  to  a  breaking 
away  of  nearly  half  its  height  from  the  top  down- 
wards. It  is,  moreover,  tilted  up  at  its  south  end, 
by  a  black  ffint  pebble,  about  1*5  inch  high,  pushed 
in  underneath  the  south-west  comer.  The  vessel  is 
therefore  in  a  state  of  strain,  aggravated  by  the 
depth  to  which  the  vertical  sides  have  been  broken 
down  near  one  comer ;  and  great  care  must  be  taken 
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in  outside  measures,  not  to  be  misled  by  the  space 
between  some  parts  of  the  bottom  and  the  floor. 

As  for  the  under  surface  of  the  bottom,  I  felt 
it,  near  the  south  end,  with  my  hand ;  and  tried  to 
look  under  it  also,  when  a  piece  of  magnesium  wire 
was  burning  there, — without  being  sensible  of  any 
approach  to  hieroglyphics  or  engraving.  But  as  to 
the  inside,  or  upper,  sur£Eu^e  of  the  bottom,  and  the 
vertical  sides  of  the  vessel,  both  inside  and  out, — 
all  the  ancient  surfaces  there  are  polished  smooth  ; 
they  are  also,  all  of  them,  simple,  plain,  and  flat 
(sensibly  to  common  observation) ;  ezceptin£f  only 
1  top  «u»gu,.-wUeh  ia  cut  L.  m\Zmi 
implying  that  a  sarcophagus  lid  once  fitted  on, 
sUding  into  its  place  from  the  west,  and  fixable  by 
three  steady  pins,  entering  holes  on  that  side. 

The  west  side  of  the  coffer  is  therefore  lowered  all 
over  its  top  surface,  except  at  the  north  and  south 
ends,  by  the  amount  of  depth  of  such  lid  cut-out, 
or  1*72  inch ;  and  the  other,  or  east,  north,  and 
south  sides,  are,  or  should  be,  lowered  to  the  same 
depth  on  their  inner  edges,  and  to  a  distance  from 
inside  to  out,  of  about  one-third  the  whole  thick- 
ness. But  the  fulness  of  this  arrangement  cannot  be 
seen  now,  because  in  some  places,  both  ledge  and 
top  of  sides  are  broken  away  together;  and  in 
others,  though  much  of  the  iimer  angle  of  the  ledge 
remains, — ^thanks  to  its  protected  position, — the  upper 
and  true  surface  of  the  side  has  all  been  chipped 
away.     In  fact  it  is  only  over  a  short  length  near 
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the  north-east  comer  of  the  coffer,  that  the  chippers 
have  left  any  portion  of  the  original  top  surface. 

The  whole  question,  therefore^  of  the  fall  depth 
of  the  coffer,  rests  on  that  one  small  portion  of  the 
north-east  wall,  so  to  speak,  of  the  coffer. 

At  the  north-east  comer  only,  is  there  an  op- 
portum^  of  me<»um.g  d»  «^L  depth  between 
the  ancient  top  surface  of  a  side,  and  the  bottom 
surface  of  the  ledge ;  and  it  was,  by  repeated  mea- 
sure, found  =  from  1*68  to  1'70  and  1*75  ;  say 
mean  =  1*72  incL 

The  sides  of  the  depression  are  vertical,  or  with- 
out any  dovetailing :  and  the  horizontal  breadth  of 
such  cut-out, — ^measuring  from  within,  to,  or  to- 
wards^ the  '  without'  of  the  coffer, — ^and  restoring 
the  sides  to  their  original  completeness  before  the 
chipping  away  of  the  edges,— 


On  and  near  Western  portion  of  Northern  tide,  ■■     1*65 

Bliddle  „  „  »     1*62 

„  Eastern  „  „  =»     1*73 

„  Nortbem  part  of  Eastern  side,  ■■     1*55 

„  Bliddle  and  North-east    „  »     1*60# 

„  Southern        ,,  „  aU  hrokem, 

„  Eastern  and  Western  parts  of 

Southern  side,       .        .        .  all  brokefL 

Along  the  western  side  are  three  fizing-pin  holes, 
1'2  deep,  and  0*84  in  diameter,  save  where  they  are 
broken  larger,  as  is  chiefly  the  case  with  the  middle, 
and  southern  one.  The  three  holes  have  their 
centres  at  the  following  distances  from  north  end  ; 
viz.,  16'0,  45*3,  and  75-1  respectively. 

It  is  inconceivable  how  the  French  Academicians 
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could  have  pictured  the  coffer,  without  noticing  the 
ledge  cut-out ;  unless  they  looked  upon  that^  as  a 
comparatiyely  modem  attempt  to  convert  the  origi- 
nal pure  coffer,  into  a  sarcophagus  :  and  which  they 
were  therefore  bound  to  overlook. 


OUTSIDE  OF  COFFEB  :  ITS  FIQUBB. 

The  planes  forming  the  four  external  vertical 
sides  of  the  coffer,  are  far  from  true  ;  excepting 
the  east  one,  whose  errors  are  under  0*02 ;  while 
the  north,  west,  and  south  sides  are  so  largely 
concave  as  to  have  central  depresaons  of  0'3  and 
0*5  ;  or  more  partictflarly — 

At  North  side^  central  hollow  or  depreiiion  of  coffBr't 
■ido  (mearared  from  a  horixontal  straight-edge  touch- 
ing  the  aide  at  either  end,  and  in  a  horiaontal  plane),  or 

the  quantity,  (I,  near  bottom, ■■     0*45 

„     middle  of  height         ...»     0-20 
••top, -     012 

Mean,    ...     —     0*26 

At  West  aide,  d;  near  bottom, ^    0*35 

„  „    middle, a     0*15 

••  ••top, -     010 

Mean,    ...     —     0*20 

At  South  aide,  ci,  near  bottom, ••    0*28 

M  „    middle, ••    0*18 

••  ••    toft -     0*10 

Mean,     ...     a     0*19 

Again,  when  the  straight-edge  is  applied  verti- 
cally to  the  sides, — east  side  comes  out  true,  but 
the  others  concave — 
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On  North  side,  the  maTima  of  such  depreirion,  ox  d'«>0'20  and  0-28 

On  West  side,  d\  at  South  end, »     0*00 

and  d',  at  North  end, «     0*20 

And  on  South  side,  d\  at  different  dictanoes  from  East 

to  West, »     0-08,  012,  and  0*04 


ITS  SIZE,  OXTTSIDE. 

The  comers  and  edges  of  the  coffer  are  so  much 
chipped,  that  the  steel  daws  I  had  had  prepared  for 
the  sUding-rods  to  adapt  them  from  inside  to  out- 
side  measures,  were  found  not  long  enough  to  reach 
the  original  polished  surfaces.  A  method  was 
therefore  adopted,  of  making  up  the  sides  with 
straight-edges  projecting  beyond  the  coffer  at  either 
end;  and  then  measuring  between  such  straight- 
edges^ and  on  either  side,  or  end,  of  the  coffer. 

Lenqth  of  Goffer  oursmE,  msasubsd  with  Bas  100  A. 


On  East  side,  near  bottom,    . 

„  10  inches  under  top, 

„  above  top. 

On  West  side,  near  bottom,    . 
above  top, 
near  top. 

Mean,     . 


tf 


Ist 
Measure. 


90-6 

9016 

90-20 

89-2 

89-95 

90-05 


90-01 


Sd 
Measnre. 


90-3 


89-2 


Sd 
MeMore.    i 


-I 


90-5 


89-2 


The  above  mean,  however,  represents  only  the 
mean  length  of  the  edges  of  the  two  sides,  not  of 
the  whole  coffer,  on  account  of  the  concavity 
of  the  two  external  ends ;  wherefore,  if  we  desire 
to  state  the  mean  length,  for  the  mean  of  each  end 
surface,  we  must  subtract  two-thirds  of  the  mean 
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central  concavity,  as  previously  determined ;  i.e., 
=  0*17  for  the  north  end,  and  similaxly  0*13  for 
the  south  end;  wherefore,  then,  the  mean  length 
for  mean  of  each  end  of  coffer      .        .     =     89*71 

Bbsaoth  op  Gopfxb,  outside. 


At  North  end,  near  bottom,    . 

„            near  top, 

„            overtop, 
At  South  end,  near  bottom,    . 

„            near  top, 

„            over  top, 

Mean,    . 
Correction  for  corvatore  of 
West  Bide, 

Mean  breadth  of  mean  sidea, 

lit 
MeastinL 

Id 

Measaie. 

Sd 
Meanin. 

3905 

38-7 

38-67 

38-8 

38-6 

38-5 

391 

•  •  • 

•  •  • 
387 

•  •  • 

•  •  • 

39-2 

••  • 
■  •  • 

•  •  • 

•  • « 

•  •  • 

38-72 

•07 

••• 
•  •  • 

•  •  • 

•  •  • 

38*66 

••• 

••  • 

HSIQHT  OP  GOPFEB,  OUTSIDK. 

Height  of  coffer  outside,  eliminating  the  stone  under  bottom,  and 
the  sarcophagus  ledge  of  1  *72 ;  i.e.,  measuring  from  coffer-bottom 
to  extreme  top  of  sides,  is — 

At  North  end,  eastern  part  of  it,   .  .     ■«  41  '3 

Same  repeated, ■»  41  *3 

At  North  end,  north-eastern  part  of  it,  .»  41*22 

At  other  parts,  no  top  left. 


Mean,        41-27 


Correction  for  a  supposed  hollow  curvature  of  under  side 
of  bottom ;  agreeably  with  three,  out  of  the  four,  up- 
right sides ;  and  also  agreeably  with  the  construction 
of  the  under  sides  of  the  casing-stones,  which  rest  on 
their  circumferences,  on  account  of  a  slight  hollowing 
away  of  their  central  areas  ;  not  less  than 


10 
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SIDES,  THICKNESS  OF. 

For  this  purpose  two  vertical  straight-edges  were 
placed  opposite  each  other,  in  contact  with  the  in- 
side and  outside  surfaces  of  any  flank  of  the  coffer, 
and  the  distance  across  measured ;  finding  at  suc- 
cessive parts  of  the  coffer  circumference,  bearing 
from  centre — 


Soath-Bonth-west,  thickness, 

South, 

South-south-east^ 

East-south-east, 

East, 

East-north-east, 

North-north -etet, 

North, 

North-north-west, 

West-north-west, 

West, 

West-south-west, 


6-0 

6*0 

5*95 

5*85 

5*95 

610 

5-95 

5-98 

6i0 

5*95 

6*10 

5*95 


Mean  thickness  of  vertical  sides,         ■>     6-99 

The  above  measures  were  repeated  on  March  28th, 
and  proved  sensibly  true  for  this  method  of  measure- 
ment over  the  top  edge  of  the  coffer ;  but  if  calipered 
lower  down,  it  is  extremely  probable  that  a  notably 
different  thickness  would  have  been  found  there. 


BOTTOM  OF  THE  COFFEE,  THICKNESS  OF. 

By  difference  of  heights  of  two  straight-edges  of 
equal  length,  appUed,  one  inside  and  one  outeide,- 
the  outside  one  being  further  propped  up  where 
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required  by  a  third  straight-edge,  inserted  under 
the  bottom, — there  was  found — 


Uxider  South-west  comer,  thickneM  d  bottom, 
East  side, 
East-north-east^ 
East-north-east,  again, 
North  end, 
North-north-west, 
North-north-east, 
West-north-west, 
West, 
Soath-sonth-west, 


*• 

»* 

9t 


7-0 

6-6 

6-87 

6-90 

6*90 

6*86 

6-80 

7-ao 

6-90 
7-15 


Mean  thickness  of  bottom  around  the  edges  (the  thickness 
€i  bottom  in  the  centre  cannot  at  present  be  measured),  ■■     6*92 


INTERNAL  MEASURES. 

The  inside  surfaces  of  the  coffer,  seem  veiy  true 
and  flat  over  the  greater  part  of  their  extent ;  but 
betray,  on  examination  by  straight-edges^  a  slight 
convergence  at  the  bottom,  towards  the  centre. 

iKsms  Lbnoth  op  Coffeb,  by  Sudeb  70. 

(Conection  +  0-13  added  to  all  the  readings  for  length  of  Slider.) 


Distanoe  between  Eeet  and  West  eidea 
of  tiM  North  and  Soatli  endu 

4to6 

inehea  nnder 

top. 

Middle 

of 
height 

6to7 

above 

bottom. 

abora 
bottom. 

dose  to  Eastern  side,  . 

At  Id  breadth  from  East,     . 
Halfway  between  E  and  W., 
At  |ds  breadth  from  East,  . 
Close  to  west  side. 

Broken  at  ) 
S.-E.  corner. ) 
78-06 
78-06 
7806 
78-03 

78-08 

7806 
78-08 
7809 
7806 

77-93 

77-97 
7806 
7806 
78-01 

77-68 

77-66 
77  63 
77  69 
77-67 

78-06 

78-07 

78-01 

77-69 

Mean  of  the  whole, 
length  of  coffer, 

or  inside)   ^  ^^^3 
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Insidb  Bbbadth  of  Goffkr. 

(By  Slider  25,  not  requiring  any  correction.} 


Distance  between  North  and 

South  end,  along  the  Bast 

and  Weat  sidea. 

Near 

top. 

Near 

middle. 

6to7 

abore 

bottom. 

0-6 

above 

bottom. 

0*0  R«- 
measured. 

Close  to  North  end. 
At  ^d  length  from  N.  end. 
Near  middle  of  length. 
At  fds  length  from  N.  end. 
Close  to  South  end, 

Mean  at  each  level. 

26-68 
26*60 
26-64 
26-67 
26-78 

26*67 

26-69 
26-69 
26-80 
26*78 
26-78 

26*65 
27*00 
27-10 
26*77 
26-63 

26*40 
26*72 
27-06 
26*67 
26-49 

26-39 
26-54 
27-06 
26-76 
26*49 

26-76 

26*83 

26*67 

•  •  • 

Mean  of  the  who! 
breadth  of  cofif 

e,  or  inside)  ^    ^,^^ 
er,          .     J 

Inbidb  Dbpth  of  Ooffbb. 

The  measure  of  this  element  is  taken  from  the 
inside  bottom  of  the  coffer, — which  is  apparently 
smooth  and  flat, — ^up  in  the  shortest  line  to  the  level 
of  the  original  top-surface  of  the  north,  the  east,  and 
the  south  sides ;  and  of  the  west  side  also,  presumr 
ahly,  before  it  was  cut  down  to  the  level  of  the  ledge 
which  runs  round  the  inner  edges  of  the  north,  east, 
and  south  sides. 

Now,  the  depth  of  that  ledge  was  before  ascer- 
tained =  1*72  inches  below  the  original  top  ;  a 
block  of  wood  was  therefore  prepared  of  that  thick- 
ness, and  placed  on  the  west  side,  to  support  one 
end  of  a  straight-edge,  whose  other  end  rested  on 
some  part  or  parts  of  the  original  top,  which  is  still 
preserved  at  and  about  the  north-east  comer. 
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Insiok  Dkfth  ibom  obioikal  top  of  NoBTHy  Eabt,  akd 

South  sidss. 

(By  Slider  25,  not  requiring  any  correction.) 


Flurt  of  litDgth  when  obtenrationa 
ware  taken. 

Put  of  BrMdth  when  obeenratioDi  were  taken. 

NearEaat 

tide. 

Near 

middle. 

NearWeit 
aide. 

Mean  at 
eaohiiart 
of  length. 

0*6  south  of  inner  N.  end, 
3*0  south  of  inner  N.  end, 
6*0        Da          do. 
10*0        Do.          do. 
24-0        Do.          do. 

Mean  at  each  part  of  ) 
breadth,                     ) 

34  30 
34-44 
34-42 
34-40 
34-36 

34-28 
34-36 
3441 
34  38 
34-38 

34-26 
34-35 
34  28 
34-28 
34-26 

~34-29 

34-28 
34-38 
34-37 
34-35 
34-33 

34  34 

34-38 

34  36 

General  mean,  o 
depth  of  coffer. 

r  inside)     ^     3^.3^ 

• 

COFFEB,  INSIDE  MEASURES  OF. 

DiAGONALa. 

Diagonals  inside  the  north  end  ;  from  either  low 
comer  at  bottom,  up  to  a  measured  height  of  30*0,  or 
the  greatest  height  quite  free  from  fractures ;  then — 

from  low  North-east    to  30*  high  North-west,  »  39*71 
and  from  low  North-west  to  30*  high  North-east,    »  39*70 

Diagonals  inside  west  side ;  frt)m  either  comer 
below,  up  to  a  height  of  30  inches  measured  at  the 
sides — 

or    from  low  South-west  to  30*  high  North-west,  ■»  83*19 
and  from  low  North-west  to  30*  high  South-west,   =>  83*13 


Cubical  Diagonals. 

From  low  South-west  to  30'  high  North-east,       = 

South-east  ,,  North-west,     «= 

North-east  „  South-west,      = 

North-west        ,,  South-east, 

temporarily  supplied. 


i» 


»t 


)t 


h 


8713 
87  06 
87-06 

87  11 
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These  diagonals  give  sensibly  less  than  the  mean 
lengths  and  breadths ;  on  account^  apparently,  of 
the  extreme  points  of  the  comers  of  the  bottom 
not  being  perfectly  worked  out  to  the  exact  inter- 
section of  the  general  planes  of  the  entire  sides. 
But  they  seem  abundantly  sufficient  to  prove 
general  rectangularity  of  figure,  in  the  main  part 
of  the  cofier^s  interior. 


AZIMUTH    TRENCHES. 
Januast. 

On  the  east  side  of  the  Great  Pyramid,  several 
explorers  have  described  certain  trenches  cut  in  the 
rock.  Their  notices,  nevertheless,  generally  refer  to 
a  system  of  Pyramid  passages^  one  entering  the 
ground  at  a  steep  angle  from  the  south,  and  another 
from  the  north ;  and  meeting  below  the  surface,  in 
a  vertical  and  meridian  plane.  These  are  therefore 
not  trenches  proper,  or  hypoethral  cuts  in  the 
groimd, — ^but  tunneUings  into  its  substance ;  on  a 
very  much  smaller  scale  too,  than  the  trenches  of 
which  we  have  now  to  speak, — and  have  denomi- 
nated azimuth  trenchea 

These  azimuth  trenches,  then,  are  a  sort  of  large 
open  ditches,  spread  about  here  and  there  on  the 
surface  of  the  hill,  before  the  eastern  face  of  the 
Great  Pyramid  ;  and  not  very  noticeable,  except  for 
their  relative  angles  in  a  horizontal  plane ;  for  these 
gave  me  the  idea,  at  first  sight,  of  being  strangely 
similar  to  the  dominant  angles  of  the  exterior  of 
the  Great  Pyramid.    (Plate  xv.) 

To  ascertain  whether  this  idea  was  true  or  not,  I 
determined  to  measure  all  the  angles  rather  care- 
fully ;  and,  as  a  necessary  preliminary,  proceeded  to 
make  myself  acquainted  with    the  forms  of  the 
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trenchea^  by  approximate  linear  measures.  The 
trenches  are  four  in  number,  named  the  North,  the 
South,  the  East-north-east,  and  the  North-north-east; 
the  latter  beiog  a  very  small  one  (in  breadth  and 
depth),  and  only  to  be  thought  of  in  connexion  with 
the  others  when  looking  to  its  angular  position  on 
the  ground.  The  trenches  are  shown  on  the  accom- 
panying Plate  (xv.),  where  I  have  endeavoured  to 
mark  wherever  there  is  a  vxyrhed  surface  still  exist- 
ing ;  and  the  numerical  dimensions  are  as  follows : — 


NORTH  TRENCH. 

Total  axial  length, 

Distance  of  its  farthest  end  from  central  point  c,  . 
Distance  of  same  from  North  side  of  base  of  Pyra- 
mid, produced  eastward,  bat  uncertainly,  . 
Distance  of  longitudinal  axis,  from  East  side  of 

Pyramid  base,  uncertainly,        .         .         .         .     b 
Depth,  at  North  end,  worked  surface,  = 

near  middle,  worked  surfaces,    .  .     = 

about  200'  short  of  South  end,  .  .     » 

Breadth,  at  North  end,  worked  comers,  .     = 

„       near  middle, «= 

,,       South  end,  smaller  than  North,  but  uncertain. 


11 


ti 


2138  inches. 
3492 


»       950? 

B  1220? 

70 
»  110 
»  100 
=       177 

B  280 


SOUTH  TRENCH. 


Total  axial  length, 

Distance  of  its  farthest  end  from  central  point  c, 
Distance  of  same  from  South  side  of  base  of  Pyra 

mid,  produced  east,  but  uncertainly. 
Distance  of  longitudinal  axis,  from  East  side  of 

Pyramid  base,  uncertainly, 
Depth  at  South  end,  worked  surface,    . 
Depth  at  North  end,  first  step,  worked  surface, 

,,  „         second  step,         ,, 

Breadth,  at  South  end,  worked  surface, 
near  middle,  rough  and  worn, 
at  North  end,  first  step, 
„  second  step, 


** 


»» 


2060 
3490 

1020? 

1250? 

70 

25 

22? 
200 
280? 
127 
106 
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EAST-NORTH-EAST  TRENCH. 

Total  axial  length  uncertain,  because  no  termina- 
tion inwards  to  o,  could  be  found,     ...  a  1530 +  sr. 
Distance  of  its  furthest  end  from  c,       .         .         .  -t  3280 
Depth,  at  outer  or  S.N.K.  end,  first  step^  worked 

surfaces, hi  40 

second  step^     „  a  60 

third  step^       „  a  60 

Depth,  near  middle, as  IfiO 

„      towards  inner  end,  as  far  as  traceable,  but 

much  filled  with  rubbish,       .         .         .         .  «  40 
Breadth,  at  outer  or  K.N.B.  end,  first  step^  worked 

surfaces, at  ISO 

t>                 »»                       second  step,  a  44 

»                „                       third  step,  ■»  50 

Breadth  near  middle, a  250 

Breadth,   near  inner  end,    between    longitudinal 

worked  surface, at  165 


»»  »> 

»»  »» 


NORTH-NORTH-EAST  TRENCH. 

Neither  outer  nor  inner  ends  sharply  defined. 

Total  length,  of  two  marked  portions,  .         .         .  «■  1280 

Distance  of  furthest  visible  part  from  c,                  .  »  4200 

Breadth,  at  all  parts,  worked  surfaces,  39*  to  40*,  say  b  40 

Depth,  at  all  parts,  roughly,  10*  to  12*,  say  a  12 

The  system  of  vertical  passages  is  only  in- 
serted approximately  on  the  plan  of  the  trenches  in 
Plate  XY.,  as  I  did  not  measure  their  distance  from 
other  known  objects.  Their  general  appearance 
and  nature  are  shown  in  fig.  4,  of  Plate  ii.,  in 
vol.  iii.    Compare  also  the  map  in  Plate  n.  yoL  i 

The  bottoms  of  all  the  azimuth  trenches  were 
filled  with  more  or  less  broken  stones  and  rubbish, 
to  an  extent  beyond  my  means  of  clearing  out. 


LINEAR  MEASURES  OF  THE  GREAT  PYRAMID. 

April  6,  10,  27,  1865. 


HEIGHT,  VERTICAL. 

On  the  evening  of  April  10,  in  ascending  the  Great 
Pyramid,  I  measured  in  a  rough  manner  the  height 
of  every  course  of  stones ;  and  repeated  the  measure 
next  morning  in  descending.  The  two  sets  were  not 
always  quite  so  similar  as  they  should  have  been, 
and  the  second  gave  202  courses^  while  the  former 
gave  201.  Diflferences  which  may  have  arisen,  both 
from  the  tracks  up  and  down  not  being  precisely  the 
same  ;  and  because  it  was  often  difficult  to  say,  from 
dUapidation.  where  any  particular  course  began  or 
ended :  especially  as  the  courses  of  masonry, — ^though 
generally  running  uniformly  along  all  four  sides,  if 
not  also  through  the  whole  Pyramid, — were  in  some 
particular  places  composed  of  two  layers  of  stone, 
each  of  which  might  then  be  taken  inadvertently  as 
a  single  course ;  or  again,  two  small  courses  rather 
ruined,  might  appear  as  one  large  one.  There  is, 
however,  abundant  proof,  on  looking  over  the  num- 
bers, that  the  courses  are  not  of  uniform  or  regular 
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decreasiiig  or  increasing  tMckneas;  and  that  they 
form  little  more  than  a  core  or  substance  upon  which 
the  ancient  builders  fastened  the  casing-stones  with 
their  fixing  series,  and  thereby  gave  truth  of  figure 
to  the  whole  Pyramid 

At  the  time  of  measuring,  I  merely  made  a  guess 
at  the  depth  of  rubbish  concealing  the  true  foot  of 
the  Pyramid  ;  but  was  able  afterwards  to  correct  it^ 
when  the  socket  of  the  comer-stone  was  uncovered 
at  the  north-east  angle.  And,  reducing  this  to  the 
supposed  'pavement'  surface  (see  p.  136),  we  have 
the  foUowing  numbers :— 


McAfiUBEMBNT  OF  YSBTIOAL  HeIOUT  OF  GbBAT  PtBAIOD. 


Nimber 

of  ooane 

in  aeoendr 

Vertlcftl 

measure 

in 

Wliole 

height 

from 

Every 
tenth 

Whole 

height 

fkom 

Number 
of  course 
in  ascend- 

Vertical 

measure 

in 

Whole 

height 

ttom 

Every 
tenth 

Whole 

height 

from 

Ing. 

inches. 

pave- 
ment 

conrse. 

pave- 
ment 

ing. 

inches. 

pave- 
ment 

course. 

pave- 
ment 

FftToment 

0- 

0 

0- 

0- 

21 

24 

747 

1&2 

79 

79 

22 

23 

770 

3 

56 

135 

23 

35 

805 

4 

48 

183 

24 

33 

838 

5 

40 

223 

25 

31 

869 

6 

40 

263 

26 

38 

907 

7 

38 

301 

27 

26 

933 

8 

39 

340 

28 

28 

961 

9 

38 

378 

29 

31 

992 

10 
11 

36 

414 

414 

414 

30 
31 

30 

1022 

299 

1022 

34 

448 

26 

1048 

12 

33 

481 

32 

28 

1076 

13 

30 

511 

33 

28 

1104 

14 

30 

541 

34 

24 

1128 

15 

28 

569 

35 

24 

1152 

16 

30 

599 

36 

50 

1202  ' 

17 

28 

627 

37 

41 

1243 

18 

26 

653 

38 

39 

1282 

19 

32 

685 

39 

38 

1320 

20 

38 

723 

309 

723 

40 

34 

1354 

332 

1354 
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MxABUBSBONT  OF  HxiaHT  ov  Obxat  Ptsaiod— ocm^tiuced 


Nnnber 
of  eonrse 

in 

Verticel 

meaaiire 

in 

Whole 

height 

from 

Bverj 
tenth 

Whole 

height 

ftt>m 

Nomher 

ofcoone 

in 

Vertical 

meamue 

in 

Whole 

height 

from 

Kvery 
tenth 

Whoto 

helgH 

from 

Ul 

inches. 

pave- 
ment 

conne. 

pave- 
ment 

AU 

Mcen<ffng, 

inches. 

pare- 
ment 

COUM. 

manl 

• 

41 

32 

1386 

81 

22 

2524 

42 

32 

1418 

82 

24 

2548 

43 

28 

1446 

83 

24 

2572 

44 

32 

1478 

84 

26 

2598 

45 

42 

1520 

85 

26 

2624 

46 

37 

1557 

86 

25 

2649 

47 

28 

1585 

87 

25 

2674 

48 

35 

1620 

88 

24 

2698 

49 

36 

1656 

89 

24 

2722 

60 
61 

30 

1686 

332 

1686 

90 
91 

25 

2747 

245 

2747 

28 

1714 

36 

2783 

52 

30 

1744 

92 

33 

2816 

63 

26 

1770 

93 

31 

2847 

54 

27 

1797 

94 

28 

2875 

65 

24 

1821 

95 

26 

2901 

56 

26 

1847 

96 

25 

2926 

57 

22 

1869 

97 

24 

2950 

68 

26 

1895 

98 

24 

2974 

59 

27 

1922 

99 

41 

3015 

60 
61 

30 

1952 
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The  course  marked  above  202,  forms  the  present 
effective  flat  summit  of  the  Pyramid ;  for  though 
there  are  portions  of  two  other  and  higher  courses 
(one  of  21  and  the  other  of  19  inches)  they  are  too 
fragmentary  to  allow  any  calculations  to  be  made 
upon  them,  for  approximating  to  the  ancient  height 
of  the  Pyramid. 

But  course  202  is  complete,  in  so  far  as  it  forms 
a  general  square,  and  an  equally  good  or  bad  termi- 
nation to  all  the  four  present  Pyramid  sides,  as 
now  deprived  of  their  casingnstones.  Said  course  is 
built  of  good,  hard,  firm,  rectangular  blocks  of  Mo- 
kattam  stone,  browned  with  oxide  of  iron  over  the 
surface;  but  the  original  workmanship  was  only 
that  of  the  core  masonry,  and  the  comers  of  the 
platform  have  been  sadly  broken  in  upon.  When 
these  were  rudely  made  up,  or  supplied  as  to  the 
missing  stones,  with  measuring-rods,— each  of  the 
four  sides  measured  something  like  400  inches  in 
length ;  and  the  diagonals  570  or  580  ;  which  im- 
plies a  length  of  side  =  406  ;  but  there  were  more 
obstructions  in  the  way  of  the  diagonal,  than  the 
side,  measures. 

Hence  then,  we  conclude  that  the  present  height 
of  Great  Pyramid,  from  surface  of  pavement  to  top 
of  present  platform,  or  20  2d  course,  =  5445  British 
inches  ;  and  that  said  platform  is  a  square,  of  400 
inches  in  the  side,  nearly. 

The  peculiar  shelf,  or  great  cut-out  in  the  north- 
east angle,  known  among  the  Arabs  as  *  half-way,' 
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is  considerably  more  than  half-way,  or  occoib  with  its 
floor  at  or  near  both  the  105th  course,  and  a  height 
of  3203  inches ;  leaving  therefore  from  thence  to 
platform  sammit^  97  courses^  and  2242  inchea 


LENGTH  OF  SIDES  OF  PYRAMID  BASE. 

On  April  6th,  I  attempted  to  measure  the  length 
of  each  side  of  the  Pyramid's  base  with  a  500-inch 
cord;  and  made  each  side  between  8900  and  9000 
inches  in  length ;  leaving  an  unknown  quantity  to 
be  added  on  for  the  casing-stone  thickness. 

The  above  numbers,  therefore,  apply  only  to  the 
internal  core  of  masonry ;  and  include  an  attempt 
to  supply  its  lower  comers,  which  are  egregiously 
broken  away,  and  rendered  thereby  absurdly  blunt 
in  figure.  But  the  problem  is  next  to  impossibly 
difficult ;  both  from  the  extent  and  abnormal  charac- 
ter of  the  fractures,  and  the  concealment  of  one  end 
from  the  other,  of  each  side  of  the  base  by  the 
intervening  heap  of  rubbish ;  that  heap  of  rubbish 
too,  not  only  altering  the  line  vertically, — ^which 
would  be  its  only  effect  if  lying  against  a  vertical 
wall, — but  azimuthally  also,  on  account  of  the 
sloping  flank  of  a  Pyramid. 

In  the  third  and  fourth  weeks,  however,  of  April, 
Mr.  Inglis,  deputed  by  Mr.  Aiton,  having  uncovered 
all  four  sockets  of  the  Pyramid, — ^the  sockets,  as  be- 
lieved, of  the  comer  stones  of  the  ancient  casing, — 
he  was  enabled  to  eliminate  all  uncertainties  of  thick- 
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ness  of  such  once  existing  casing,  and  had  only  re- 
maining  the  difficulties  of  the  ground  to  contend 
with.  Subject  theiefore  still  to  those  difficulties^ 
—and  they  are  excessive— Mr.  Inglis  handed  me, 
on  April  27,  the  following  measures  : — 

Length  of  North  side  of  base  of  Great  Pyramid,  from  foeliM. 

socket  to  socket  (their  outer  comeiB),                         .     «  9120 

Length  of  South             do.              do.,                         .     ■•  9114 

„        East                do.              do.,        .        .        .     ■■  9192 

„        Weet               do.              do.,        ...»  9192 

Mean,     -     9110 


CORNER  SOCKETS. 

Now  these  comer-sockets  of  the  Pyramid  were, 
from  my  own  measures^  of  the  following  sizes  and 
shapes: — 

North-^ast  socket — 

East  side,  length  «  152*  inches. 

North        „         -  137-    „ 

South        „         ■■  121  *0  to  a  ont-off  of  26*  and  then  another  of  21  * 

West         „         K  157*0  to  South  side  produced  rudely. 

Diagonal  North-west  to  South-east  —  ^200*0. 

Semi-diagonal,  centre  to  North-east  comer  i*  100*0,  +  thickness 

of  measuring-rods. 
Depth,  Tarying  from  3  to  7  inches. 
Distance  of  outer,  or  North-east  comer  of  this  North-east  socket, 

from  present  North-east  comer  of  Pyramid  as  standing  now, 

«  about  350  inches. 

The  above  socket  was  once  cut  neatly  in  the  firm 
live  rock  of  the  hill ;  and  is  still  remarkably  true 
in  level,  and  smooth  all  over  its  floor ;  the  sides  are 
evidently  injured  by  wear  and  tear,  and  are  of 
unequal  depth,  besides  their  8}rmptoms  of  erosion. 
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The  diagonal,  computed  from  the  north  and  east 
sides^  comes  out  4*6  inches  longer  than  that  directly 
obaerved,  which  is  probably  owing  to  the  greater 
wearing  of  the  outer  comer ;  for  the  diagonal  was 
really  so  veiy  dose  to  200  inches^  that  the  two  rods 
of  100  inches  each  in  length  would  just  extend 
along  the  straight  line,  when  put  in  edgeways, 
but  not  when  put  in  flatways.  (See  Plate  of 
Sockets ;  or  Plate  ix.  voL  i  ;  also  Plate  iv.  voL  L) 

SotUh-east  socket — 

East  aide  in  length, ■•62'  inohee. 

Koiih  „  -     SI'S    ,, 

Soath  „  «     86'      „ 

Wetfe  „  ..;...     —     63*      „ 

Diiigonali,  v.-i.  to  &-w.  corner,  obsenred  ■•  100,  oompnted  «  101 ' 
„  &-i.toK.-w.     „  „       —100,        „         «    97- 

Depth  somewhere  from  12  to  20. 

DifUace  of  outer  or  Sonth-eMt  corner,  from  pretent  Sonth-eaet 
comer  of  Pyramid  —  830. 

This  hole  is  cut  in  the  rock,  and  its  bottom  is 
weU  and  smoothly  levelled ;  the  sides  are  rather 
sloping  and  converging  towards  the  bottom,  so 
that  the  100-inch  rods,  measuring  both  diagonals, 
jammed  about  halfway  down ;  the  upper  surface 
of  the  rock  was  not  cleared  and  was  not  distinct 

Northrwest  socket — 

North  aide  in  length,  .     &a  87 

Eaat  „  .     «  137  +  ar. 

Weat  „  .     -  100  +  X. 

South         „  .        .     «  not  uncoyered,  or  not  viaible. 

Diagonmla  not  to  be  meaaured,  aa  weU  from  South  aide  not  being 
diacoventble,  aa  from  a  large  block  of  building-atone  out  of  the 
Pyramid  having  chanced  to  fall  into  the  middle  of  the  area  of 
the  aocket,  and  being,  to  us,  immovable. 
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Depth  aboat  sideB  obterred,  from  4  to  11  inches. 
Floor  smoothly  levelled. 

Distanoe  of  outer  or  North-west  corner  of  socket  from  present 
North-west  comer  of  Pyramid  i*  350*  about. 

Southrwest  socket — 

North  side  in  length, »     141- 

East  „  =»     72-  +  dc 

West  „  =     74-3 

South  „  «     142* 

Diagonals  not  measured. 

Depth  of  North-east  sides  from  2  to  3  inches. 

But  South  side  is  high,  above  the  rock  surface  outside,  or  South 
of  it,  by  about  1  inch. 

And  West  side  is  level  with  what  is  outside  it,  being  merely 
marked  by  a  line  drawn  with  a  blunt  tool,  similarly  with  the 
lines  of  rectangle  in  the  entrance  passage  of  the  Great  Pyramid. 

Distance  of  ooter  or  South-west  comer  of  socket,  from  South- 
west comer  of  Pyramid,  »  350*,  about. 

Floor  well  cut,  smoothed,  and  levelled. 

The  floors  of  all  the  above  sockets  are  exquisitely 
cut  out  in  the  rock,  and  levelled  within  their  own 
area ;  but  they  are  neither  cut  to  the  same  depth  in 
the  rock  near  them,  nor  to  a  uniform  general  level ; 
for  according  to  Mr.  Inglis's  measures — 

Taking  the  North-east  socket  floor  for  O'O  in  level 

South-east  „         is  13*6  inches  low. 

North-west  „  4*2      ,,     low. 

and  South-west  „  5*6      ,.     high. 

THE  PAVEMENT, 

But  the  floors  of  no  sockets  can  form  the  com- 
mencing surface,  i.e.,  the  datum  plane,  or  bench 
mark  for  level  of  the  whole  Pyramid,  and  for  refer- 
ring all  heights  to.  That  end  is  rather  fulfilled  by 
the  upper  surface  of  the  pavement  which  Colonel 
Howard   Vyse,  when   cutting  down   through   the 
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middle  of  the  northern  rubbish-mound,  discovered 
in  front  of  that  side  of  the  building ;  and  on  which 
his  casing-stonesy  in  situ,  stood,  and  from  which 
the  inclined  side  of  the  Pyramid  rose.  The  pave- 
ment was  there,  about  400  inches  broad  and  21 
thick ;  and  was  thence  supposed  to  extend  all  round 
the  Pyramid,  with  the  same  thickness  and  breadth ; 
but  when  the  same  northern  rubbish-mound  was  cut 
into  again,  in  the  middle  of  each  half  of  it,  east  and 
west  of  its  centre,— the  pavement  was  only  found 
there,  about  120  inches  broad,  though  broken,  and 
thickness  is  not  stated :  nor  has  it  been  reported 
as  having  been  seen  anywhere  else  ;  while  the  veiy 
high  pavements  or  pedestals  of  some  authors,  are 
pure  inventions  from  ideas  of  modem  architecture. 

At  the  north-west  socket,  however,  of  which  we 
took  a  photograph,  there  is,  close  to  the  east  of  it^ 
something  which  looks  like  a  portion  of  the  pave- 
ment ;  it  is  only  about  ten  inches  thick,  and  stands 
up  by  that  amount  of  height,  above  the  floor  of  that 
socket.  Hence,  reducing  all  the  sockets  to  such 
apparent  pavement  surface,  we  have— 

Korih-«Mt  socket  floor  ii  5*8,  below  pavement  upper  rorfmce. 
Sonth-east  „  19*4,  ,*  ,» 

North-west        „  10*0,  „  „ 

and  Soath-west        „  0*2,  „  „ 

numbers  which  are  very  descriptive  of  the  general 
appearance  of  depth,  to  which  each  socket  has  been 
dug  at  its  own  comer. 


SECTION  IL— ANGULAR  MEASURES, 

GEOMETRICAL, 


INTEODUOTION. 

The  principal  instroments  for  measurement  of 
angle  were  three  in  number,  each  of  very  diverse 
character  to  the  others  : — 

First,  A  sextant-horizon  instrument^  for  vertical 
angles.  This  consisted  of  an  ordinary  boxHsextant 
by  Troughton  and  Simms,  reading  by  vernier  to  V  i 
but  attached  to  one  end  of  a  slab  of  wood, — ^the  other 
end  of  which  carried  a '  spontaneous-horizon-point ' 
made  for  me  by  Adie  and  Son  of  Edinburgh,  ac- 
cording to  my  own  invention  in  1854.  'It  was 
exhibited  at  the  Paris  Universal  Exposition  of 
1855,  and  has  the  following  qualities  ;  viz.,  that  a 
level  bubble,  whose  size  can  be  adjusted,  is  seen  in 
the  field  of  view  of  the  sextant^  in  place  of  the 
usual  horizon  reference  of  sea  observations ;  and  the 
angular  place  of  that  level  bubble  with  reference  to 
the  horizontal  direction,  is  not  altered  by  any  amount 
of  tilting  either  of  sextant,  or  level,  or  both,  within 
the  range  of  the  field  of  view,  say  5^     Hence  an 
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object  to  be  observed  has  merely  to  be  brought 
down,  technically  as  with  sextant  observations  of 
the  sun,  to  the  level  bubble ;  and  the  observation 
is  equally  good,  in  whatever  part  of  the  field  of 
view  the  bubble  may  be  situated  at  the  moment 

Such  an  instrument,  therefore,  giving  vertical 
angles,  true  within  its  powers,  and  independent  of 
level  errors  in  its  own  position  of  several  degrees^ 
is  important  as  a  field  instrument, — ^for  it  may  be 
held  in  the  hand,  and  so  used  with  tolerable  results 
for  any  altitude,  from  0**  to  90^  But  in  practice  I 
used  always  to  place  it  on  a  rough  stand,  with  which 
it  could  be  easUy  brought  within  half  a  degree  of 
absolute  level,  and  then  remained  steady  thereat 

This  instrument  was  in  almost  daily  employ ; 
being  used  for  observations  of  the  time  both  by  the 
Bun  and  stars  when  near  tie  prime  verticalTand 
for  the  latitude  by  meridian  observations  as  a  means 
of  getting  the  combined  index-error ;  also  to  deter^ 
mine  the  angles  of  ascent  of  all  the  Pyramid  pas- 
sages, as  well  as  the  slope  of  the  Pyramid  sides. 
The  limits  of  error  of  an  ordinary  observation.  I 
used  to  regard  as  from  8'  to  4^ ;  and  this  quantity 
was  partly  due  to  the  bad  or  broken  silvering  of 
the  glasses,  which  prevented  good  definition  of  the 
reflected  object, — and  partly  to  a  slow  change  of  the 
index-correction  of  the  whole  instrument^  caused 
probably  by  a  change  in  the  tin  box  holding  the 
level,  and  altering  either  with  time  or  heat^  from 
1*"  21'  to  I''  8'  in  the  course  of  four  months. 
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Second  J  A  circular  clinometer  presented  ezpreaely 
for  these  observations  at  the  Great  Pyramid,  by 
Andrew  Coventry,  Esq.,  of  Moray  Place,  Edinbmrgb. 

This  instrument  was  constructed  in  the  summer 
of  1864  by  T.  Cooke  and  Sons  of  York ;  and  is  pro- 
bably unique  for  its  excellence  and  power  among  all 
similar  instruments  for  measuring  mechanicaUy  the 
tilt  of  any  given  surface.    It  is  generally  constructed 
of  gun-metal,  with  divisions  on  silver  ;  the  vemiem 
being  in  form  of  a  complete  circle^  with  their  sur- 
feu^es  in  the  same  plane  as  that  of  the  divided  circle* 
The  divisions  are  to  every  10^,  and  the  vernier  read- 
ings to  10' ;  and  there  are  six,  or  three  pair  of  op- 
posite, verniers^  so  that. by  comparing  the  mean  of 
two  with  the  mean  of  six,  the  errors  of  division,  as 
well  as  those  of  eccentricity  and  motion  of  the 
centre,  may  be  kept  in  check.    The  whole  circle  can 
likewise  be  shifted  on  a  stout  central  screw,  so  as  to 
bring  any  set  of  divisions  whatever  into  a  given 
direction*     There  is  a  powerful  longitudinal  level 
attached  to  the  vernier  circle,  also  a  small  cross 
level ;  and  the  frame  of  the  instrument  stands  on 
three  feet^ — ^two  of  them  being  fixed  feet,  at  either 
end  of  the  frame,  and  in  plane  of  the  circle ;  and  the 
third  being  a  screw- foot^  opposite  the  middle  point 
of  the  other  two  feet,  and  intended  to  correct  in  level 
the  cross  position  of  the  instrument,  on  whatever 
uneven  foundation  it  might  at  any  time  be  erected. 
The  circle  is  eight  inches  in  diameter,  and  the 
two  longitudinal  feet  thirteen  inches  apart ;  but  in 
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use  on  the  worn  and  rough  stones  of  the  Pyramid 
passages,  it  was  mounted  first  on  a  very  stout  beam 
of  mahogany,  fifty  inches  long,  and  about  six  deep ; 
and  afterwards  on  a  compound  beam  of  deal  and 
mahogany  of  greater  depth,  and  129  inches  long^  as 
wiU  be  more  particularly  described  in  connexion 
with  the  observations  themselves.    (See  Plate  l) 

The  mahogany  packing-box  of  the  instrument 
had  been  fitted  with  a  large  thermometer ;  but  at 
some  time  on  the  journey,  ike  screws  festening  the 
straps  of  the  glass-tube  to  the  metal  scale,  loosened ; 
the  glass-tube  tumbled  oS,  broke  and  scattered  the 
contained  mercury  about  the  box,  to  the  grievous 
injury  of  much  of  the  silver^iivided  circle,  as  to 
visibility.  With  this  one  exception,  the  instrument 
answered  admirably,  and  worked  perfectly  up  to  the 
full  degree  of  accuracy  of  its  10'  readings  or  rather 
much  closer  ;  and  the  misfortune  above  mentioned 
might  have  been  avoided,  had  there  been  a  wooden 
block  beneath  the  metal  scale,  to  receive  the  screws : 
for  a  metal  screw  in  a  metal  socket  shakes  loose 
very  easily.  This  was  witnessed  in  a  small  way 
when  the  late  Professor  Playfair,  as  mentioned  in 
Stevenson's  largo  volume  on  the  Bell  Bock  Light- 
house, found  that  every  screw,  of  a  telescope  sent 
him  from  London  by  mail-coach,  had  shaken  out 
And  in  a  large  way,  in  the  recent  Grovemment  ex- 
periments of  firing  at  iron-plate  targets ;  for  there, 
metal  nuts  and  metal  screws  positively  flew  off  from 
each  other,  all  around  any  place  where  a  ball  struck ; 
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while  in  another  experiment  where  long  metal  screws 
were  screwed  into  thick  ivood  planks^  the  cannon- 
balls  did  every  sort  of  mischief  both  to  the  iron 
plates,  wooden  backing,  and  even  the  screws  them- 
selves, but  not  one  of  these  turned  itself  on  its  axis 
or  got  loose. 

And  third,  An  altitude-azimuth  instrument  by 
Troughton. 

This  had  been  a  splendid  instrument  of  its-  order, 
and  was  presented  to  the  great  Playfair,  by  students 
in  his  class  of  Natural  Philosophy,  in  the  year  1806. 
It  is  of  the  general  figure  rendered  famous  by 
Troughton,  and  his  successor  Simms,  and  measures 
as  follows : — 

from  foot-screw  to  foot-aorew,  ■■     15*3  inoheiL 

-     14-0 


DSameter  of  asiinath  circle^ 
„  yeztical  circle^ 


-  15-5 

-  1-8 

-  19-7 


object-glan. 
Focal  IcDgth  of  teleioope, 
Magnifying  power,  with  eyo-piece  generaUy  em- )  ^    ok-a 

ployed, I 

Asmuth  circle  divided  in  direction  of  handa  of  » 

watch  from  0  to  360. 
Vertical  circle  divided  in  quadranta. 
Both  drolea  reading  off  by  pairs  of  opposite  micro- 

scope-micrometers  to  single  seconds. 
Usual  tripod-stand,  solid,  and  high,    •  .     ■■     32'4 

Heij^t  from  snrfaoe  of  itand  to  centre  of  hoH- )  ^     .g^ 

aontal  axis,  in  mean  position  of  foot-acrewL    . ) 


i» 


II 


aontal  axis,  in  mean  position  of  foot-screw% 

Hence  the  optical  and  angle-reading  power  of  this 
iBstrument  were  immense,  wherever  they  could  be 
brought  to  bear  on  any  of  the  Pyramid  slopes ;  and 
were  not  unworthy  of  accurate  determinations  of 
latitude  as  well. 


ENTRANCE-PASSAGE  ANGLE. 

SEXTANT  HORIZON  INSTRUMENT. 

February  9,  1865. — ^Fixed  a  bar  horizontally 
across  mouth  of  entrance  passage,  at  a  height  of 
23*7  inches  from  floor,  measured  perpendicularly  to 
incline, — for  a  signal  to  be  observed  from  below. 

Placed  sextanlrhorizon  on  a  stand  prepared  yes- 
terday, over  the  *  slide '  part  of  the  floor  under  port- 
cullis :  index-mirror  axis  23*7  inches  above  floor, 
perpendicular  to  incline,  and  at  a  place  1 036  inches 
south  of  and  below  basement-beginning ;  then,  sub- 
tracting 1**  20'  for  index-correction, — 

let  meaBure  of  vertical  Angle  of  altitude  of  signal,  =  26°  24' 

2d  „  „  =   26    28 

3d  „  „  =   26    24 

Readjusted  instrument  to  a  vertical  height  of  26*2 
inches  above  floor. 

Ist  measure, «  26    28 

2d        „  «  26    32 

3d         „  =  26    28 

Mean,     .  «  26°  27 

Fd>ruary  11. — Sextant-horizon  again. 

In  place  of  former  signal,  put  up  a  board  14*8 
high,  but  with  a  perforated  observing  centre  2  3 '7 
inches  perpendicularly  above  floor. 

Placed  instrument  as  before,  at  lower  end  of 
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passage,  and  subtracting  for  index-coirection  1"  18', 
we  have — 

First  obsenratioii,  .                ...»  26''  27' 

Second        „ «  26    25 

Third          „  .         .        .                 .     «  26    25 

Fourth        „  .        .                .     ■•  26    28 

Fifth  „ »  26    27 

Sixth  „ »  26    27 

26°  26-5^ 

Mean  of  both  dajrai  for  angle  of  elevation  of  entrance  passage  as 
seen  from  below,  under  portcullis,  «  26°  2T, 

CIBCULAR  CUNOMETEB. 

February  6. — ^This  instrument  was  mounted  on 
its  50-inch  mahogany  base^  and  taken  down  the 
west  side  of  the  entrance  passage  floor^  step  by  step 
of  its  own  length,  so  that  the  first  or  highest  foot  in 
the  second  observation  was  as  near  as  possible  on 
the  spot  occupied  by  the  second  and  lowest  foot  at 
the  first  observation.  In  going  down,  or  indeed  up, 
the  west  side,  the  face  of  the  instrument  was  neces- 
sarily looking  east,  and  vice  versd  when  measuring 
along  the  east  side  of  the  passage  floor.  Hence  a 
combination  of  all  the  observations  on  either  side  of 
the  passage  floor,  enabled  a  &ii  approach  to  the 
index-correction  to  be  obtained  ;  it  was  large,  viz., 
85'  22^  and  therefore  completely  masked — ^in  the 
progress  of  the  work — ^what  the  final  result  was 
likely  to  be.  Each  observation  is,  however,  now 
presented  with  the  finally  determined  index-cor- 
rection applied  to  it ;  that  is,  to  the  mean  of  the  two 
opposite  verniers  a  and  d,  which  were  always  read 
and   entered    in    the   observing -book    separately, 
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though  they  are  hardly  worthy  of  being  now  repro- 
ducecL  The  following  readings  of  all  six  vemieiB 
at  the  parts  of  the  circle  which  came  into  play  for 
the  readings  west,  and  the  readings  east,  will  show 
the  limits  of  errors  of  divisions^  and  prove  them  to 
be  practically  insensible.  The  degree  readings  of 
all  the  verniers  except  A,  are  purposely  kept  out  of 
eighty  as  quite  unnecessary  in  such  a  question. 


Vernier  A^ 

27**  3'   0* 

.»       B, 

3  10 

>»         Ct 

3  50 

>.      ^ 

4  10 

»>       >i 

3  50 

F. 

2  50 

Mean  of  A  and  D^  »    27^  8' 85^ 
Mean  of  all,  -    27^  3' 28"" 


Vernier  A, 

334'*  J'   O*' 

»f      m 

3  20 

»f        c, 

3  40 

>*      i>» 

4  10 

»f      ■> 

3  40 

»»       r. 

2  50 

Meanof  AandD^ 
Mean  of  all, 


334^  3' 35*^ 
334**  3' 27* 


February  6. — For  part  of  Paaaage  Floor  extending  from  426  to 
1035  Southward  and  below  the  basement-beginning  North. 


'^Distance  of 

centre  of 

clinometer 

ftpom 
basement- 
beginning. 

Circular  clinometer. 

Mean  angle 

of 

floor. 

Bemarka. 

Angle  at 

Western  side  of 

floor. 

Angle  at 

Eastern  side  of 

floor. 

426 
476 
524 
574 

26** 
26 
26 
26 

29'   28^ 
29    43 
27      3 
32     13 

26*  30' 
26     31 
26    26 
26    33 

57-' 
37 
37 
37 

26* 
26 
26 
26 

30' 
30 
26 
32 

12-^ 
40 
50 
55 

623 

26 

25     28 

26    33 

12 

26 

29 

20 

(Bad  standing  for 
',  crust  leveL 

672 
722 
771 
820 

870 

26 
26 
26 
26 
26 

29      3 
22    43 
32      8 
37     23 
16    48 

26    31 
26    23 
26    24 
26     22 
26     19 

7 
12 

37 
52 
57 

26 
26 
26 
26 
26 

30 
22 
28 
30 
18 

5 
58 
22 

8 
22 

919 

26 

32     48 

26    37 

12 

26 

35 

0 

i  Next  Ktones  below 
(  this  moch  broken. 

1035 

26 

20    48 

26     20 

47 

26 

20 

48 

( Under  granite  purt- 
\    cnllia. 

Mean, 

= 

26^ 

~27' 

58^ 

1 
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FAruary  7. — For  the  higher  part  of  the  Aaoending  Pkunage,  or 
firom  134  to  572,  Soathward  from   baaement-begmning. 
Index  oorrection  ss  35'  42'',  —  applied  to  West,  and  +  to' 
East  observations. 


DtotanMof 
clinometer 

frtnn 

bfteement- 

beginning, 

xiearly. 

Circular  clinometer. 

ICean  angle 

of 

floor. 

An^of  dip 

Southward  of 

floor.  Weft  aide. 

Angle  of  dip 

Southward  of 

floor,  Kaat  aide. 

134 

26°   17'    12^ 

26°  25'    12* 

26° 

21' 

15-^ 

177 

26    33    58 

26    32      2 

26 

33 

0 

f  AhoIeonEnatakle, 
\  belowthla. 

227 

26    27    53 

26    23    27 

26 

25 

40 

276 

26    29    53 

26    25      2 

26 

27 

28 

325 

26    22    18 

26    23    57 

26 

23 

8 

375 

26    33      3 

26    28    52 

26 

30 

58 

424 

26    26    33 

26    30    57 

26 

28 

45 

473 

26    27    43 

26    33    22 

26 

30 

32 

523 
572 

26    26    23 
26    37    33 

26    33    42 
26    26     17 

26 
26 

30 
31 

2 
55 

(  No  place  for  croea 
\  foot  1>elow  thiM, 
(  on  the  BAfft  vtdA. ' 

Mean,  » 

26° 

28' 

lO-' 

Mean  of  both  sets  by  drcalar  clinometer,  »  26°  28'  T 


OPTICAL  MEASURE  WITH  PLAYPAIR  ALT-AZIMUTH 

INSTRUMENT. 

April  3. — The  Playfair  instnimcnt  was  mounted 
over  the  beginning  of  the  basement-sheet,  north- 
wards, by  means  of  a  stand  specially  prepared  for 
the  place  by  measure ;  and  the  centre  of  its  vertical 
circle  was  placed  in  the  line  of  axis  of  passage  pro- 
duced up  northwards,  as  well  as  I  could  judge  by 
eye,  and  referring  to  measures  on  either  side. 

The  signal  was  the  light  of  an  oil-lamp,  shining 
through  a  hole,  0'3   inch   in  diameter,  and  with 
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bevelled  edges,  in  a  board  fixed  over  the  slide  under 
granite  portcullis  j  and  found  by  measure,  to  be  25*9 
inches  distant  from  floor,  and  25*9  from  roof;  or  on 
level  of  axis  of  passage  at  that  place. 

The  depression,  or  angle  of  dip  of  this  signal  from 
the  Playfair  instrument,  was  then  observed  as  follows : 


Time  of 
obaervftUon. 

Face  of 

circle 

tamed  to 

Kicroscope  A. 

Kicroscope  B. 

Angle  with 
index-eiTor. 

Meantnglt. 

h.m.           / 
515  P.M.  1 

Re-lerelled,  ) 
6*5  p.ic. 

East, 
West, 

West, 
East, 

East, 
West, 

63^27'5r 
26  18  27 

26  18  22 
63  28    2 

63  27  58 
26  18  18 

63^27'  56^ 
26  18  45 

26  18  23 
63  28    4 

63  28    5 
26  18  25 

26*32^6^  ) 
26  18  36  ( 

26  18  22) 
26  31  57  ( 

26  31  58) 
26  18  22  ( 

Mean,    «» 

26*'25'41^ 
26  26  10 
26  25  10 

26*'26'20' 

This  determination  would  probably  be  preferable 
to  either  of  the  two  preceding,  on  account  of  the 
great  calibre  of  the  Playfair  circle,  had  it  not  the 
drawback  that  the  placing  of  the  instrument  in  the 
line  of  the  passage  produced  outwards,  was  a  diffi- 
cult matter,  and  perhaps  not  very  accurately  accom- 
plished. Hence  I  am  inclined  to  give  equal  weight 
to  the  mean  determination  of  the  several  methods 
employed,  which  then  stand  as  follows : — 

Angle  of  dip  of  Entrance  Passage  from  North  to  South. 


By  sextant-horizon, 
By  circular  clinometer,    . 
And  by  Playfair  altitude-azimuth,  . 


-»     26**  27'     ^ 
»     26    28      7 
(=     26    25     20 


Mean,  to  nearest  minute,     =     26®  27'     0^ 


FIEST  ASCENDING  PASSAGK 


SEXTANT-HOBIZON  INSTBUMENT. 

February  16. — ^This  passage  begins  the  perfectly 
dark  parts  of  the  Pyramid  :  a  lamp-holder  was 
therefore  arranged,  so  that  a  dark  lamp  might  illu- 
minate the  level-horizon  bubble  ;  the  signal  was 
likewise  an  artificial  light,  i.e.,  a  candle  shining 
through  a  hole  in  a  board ;  which  board  was  wedged 
in  to  upper  end  of  this  passage,  close  to  where  it 
enters  the  Grand  Gallery.  Both  hole  in  the  board 
at  upper,  and  index-mirror  of  sextant  on  a  stand  at 
lower  end  of  passage  just  above  the  granite  port- 
cullis, were  tested  by  measure  to  be  23*7  inches 
perpendicularly  from  inclined  floor ;  and  the  limits 
of  error  were  thought  to  be  +  0*2  inch.  Then  sub- 
tracting 1**  12'  for  index-correction,  the  following 
results  were  obtained,  for  angle  of  ascent  of  this 
passage  from  north  to  south : — 


First  measare, 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 


26**  KK 


26 
26 
26 
26 
26 
26 
26 


5 

4 
5 
5 
5 
4 
4 


Mean, 


26°  6' 
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March  2. — Repeated  the  measures,  with  index- 
correction  =  1**  11',  and  found  angle  =  26**  6'. 

April  7.— The  floor  of  this  first  ascending  passage 
was  too  much  broken  to  employ  the  circular  clino- 
meter upon  it  with  advantage.  But  upon  tUs  day, 
an  important  check  upon  the  above  measures  was 
obtained,  by  observing  the  depression  of  the  lower 
northern  end,  from  the  upper  or  southern  end,  of 
the  passage,  with  the  Playfair  altitude -azimuth 
instrument 

The  signal  below,  was  a  lamp  shining  through  a 
small  bevelled  hole  in  an  upright  board,  attached  to 
a  long  plank  foot,  which  butted  against  the  upper 
end  of  the  granite  portcullis;  while  the  Playfair 
instrument  was  mounted  on  its  own  strong  tripod- 
stand  on  the  level  floor  of  the  horizontal  passage 
leading  to  the  Queen's  chamber,  or  103  inches 
beyond  the  south  end  of  the  first  ascending  passage, 
measured  in  its  own  incHne. 

On  carefully  testing  the  positions  of  both  instru- 
ment and  signal  when  the  angular  observations  were 
over, — the  signal  was  found  to  be  0*3  inch  too  high, 
and  the  instrument  0*4  too  low,  as  referred  to  the 
inclined  floor-line  of  the  passage  ;  and  as  the  dis- 
tance from  instrument  to  signal  was  1395  inches, 
there  is  a  correction  of  +  1'  43"  to  be  applied  to 
the  observed  dip  ;  and  it  has  been  applied  ac- 
cordingly in  the  last  column  of  the  following 
table  : — 
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Fkeeof 

drde 

tamed  to 

MicroBOope  A. 

MieroioopeB. 

Anc^e  with  Index- 
error. 

Mean  angle, 
coirected  alJK)  for 

In  position  of 
Inatroment  and 

Wert, 
East, 

West, 
Eart, 

West, 
Eart, 

63^  48' 
25    68 

63    48 
25    58 

63    48 
25    58 

O*' 
2 

2 

4 

5 
5 

63^  W     (f 
25    68    47 

63    48    48 
25    58    36 

63    48    36 
25    58    23 

26^  ir  30*  ) 

25  68    24    1 

26  11    35    ) 

25  58    20    ( 

26  11    40    ) 
25    58    14    ( 

26^     O'  40-^ 
26      6    41 
26      6    40 

26"     6'  40^ 

Whence,  angle  of  fint  aaoending  pawage  rising  from  North  to  South,. 

is,  by  aeztant  horiaon, -     26^  5'30'' 

And  by  Flaylair  alt-aomnth,  .     b=     26    6  40 


And  mean 


26*  6'  0^ 


HORIZONTAL  PASSAGE  TO  QUEEN'S  CHAMBER 

On  March  3d  the  level  of  the  floor  of  this  pt^ 
sage  (for  the  part  extending  from  the  north  end 
toward  the  south,  but  only  to  the  edge  of  the  deep 
step,  or  1303  inches  in  length),  was  tested  with  the 
sextant-horizon  by  means  of  reciprocal  angles,  with 
the  result  of  finding  a  dip  southward  =  0**  *l\ 

On  March  10th,  the  level  was  again  tested,  and 
by  the  chrcular  clinometer  on  its  long  126.inch  foot ; 
but  as  the  floor  is  very  rough  and  uneven, — ^no  proper 
passage  flooring  at  all, — ^it  could  only  be  brought  to 
bear  between  the  distances  200  and  1300,  from  the 
north  end  of  the  Grand  Gallery :  the  results,  cor- 
rected for  index-error  =  24',  were  as  follows  : — 


Clinometer 
length. 


1 

2 
3 

4 
5 
6 
7 


Instroment  against 
WoBtwaU. 


Dip. 


South,  0^ 
0 


t> 


0 
0 
0 
0 
North,  0 


1} 


>} 


ff 


10 

13 

7 

4 

29 

4 


Instrument  against 
EastwaU. 


Dip. 


South,  0® 
0 
0 
0 

,.       0 
North,  0 


t> 


» 


>f 


6' 
26 
16 
6 
2 
2 


South,  0    23 


Meanan^^of 
Passage. 


tiouthward  dip. 


0°  12' 

0  18 

0  14 

0  6 

0  3 

0  14 

0  10 


Mean  dip  southward, 


0°   11 


I  — 
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The  two  instroments  seem  tolerably  coDfiimatoiy 
of  each  other;  but  when  I  tested  afterwards  the 
whole  length  of  the  passage,  by  looking  along  its 
ceiling  from  the  Queen's  chamber,  to  a  scale  set  up 
by  the  north  wall  of  the  Grand  Gkdlery,  there  was 
.dip  northw^ds  indicated,  ™o,m4  to  B«vend 
inches,  and  equivalent  to  not  less  than  O"*  8^  It  is 
possible,  however,  that  part  of  this  apparent  quantity, 
is  owing  to  the  ceiling  bending  down  somewhat  in 
the  middle  of  its  length* 


GRAND    GALLERY   ANGLE. 

SEXTANT-HORIZON. 

March  3. — This  instrument  was  placed  on  a  stand 
previously  prepared  to  suit  the  spot,  and  to  stand 
partly  on  the  sloping  floor  of  top  of  first  ascending 
passage,  and  partly  on  flat  floor  leading  to  Queen's 
chamber;  the  instrument  was  then  nearly  in  the 
plane  of  the  doorway,  or  north  wall  of  the  Grand 
GaQery ;  and  its  position  as  to  height,  was  28-5 
inches  above  floor,  and  24'5  below  ceiling,  of  first 
ascending  passage,  or  two  inches  vertically  too  high. 

At  the  other  or  south  end  of  Grand  Gallery  the 
signal  was  a  candle  shining  through  a  1*1 -inch  hole 
in  a  board ;  first  naked  and  afterwards  through 
oiled  paper.  The  board  was  held  by  hand  in  plane 
of  south  wall,  or  in  south  doorway  of  Grand  Gal- 
lery ;  and  the  board  was  cut  to  such  a  length  that 
when  resting  on  the  floor  there,  the  hole  was  18 
inches  above  the  ground, — equivalent  to  25*0  inches 
above  the  line  of  the  Gallery  floor,  continued  up  to 
the  south  wall,  or  through  the  substance  of  the 
'great  step;'  and  250  inches  below  roof  of  short 
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horizontal  passage  leading  to  antechamber :  it  was 
therefore  in  the  conduded  axis  of  that  passage. 

Above  the  first  hole,  by  3*5  inches,  was  a  smaller 
one  of  0'6  inch  diameter,  similarly  illuminated. 
The  mean  of  the  two  holes  was  therefore  1*75  inch 
too  high ;  or  0*25  lower  than  it  should  have  been, 
to  be  similar  to  the  error  of  the  instrument  at  the 
other  end. 

The  observations  then  commenced  as  follows; 
but  were  only  rendered  fully  satisfEUstory  in  the 
taking,  when  I  had  rigged  up  a  cross  plank  and  rope 
holdings,  to  prevent  the  otherwise  inevitable  sliding 
away  of  myself  from  the  instrument,  by  reason  of 
the  steep  slope  of  the  passage. 


Top  of  level 
babble. 

Bottom  of  level 
babble. 

Centre  of  level 

babble, 

— rK/srindez- 

corxection. 

Low  LIGHT  SIGNAIr— 

First  obeervtttioii, 

Second       „ 

Third         „ 

And  single  observation, 

High  uobt  signal — 
first  observation, 
Second       „ 
Third         „ 
And  single  observation, 

Mean  angle  of  G 
North  to  Soul 

26**  66' 
27     52 
27     56 

2r  66' 
26    66 
26    66 

26**   14'  34^ 
26     13      4 
26     15      4 
26     17      4 

27**  68' 
27      6 
27       1 

2r   r 

27    64 
27    57 

26°   18'  34^ 
26     18    34 
26     18      4 
26    22      4 

Correctioi 
place  oi 

I    for  mean  ) 
f  signals,        J 

+  0°    (K    30* 

rand  Gallery,  r 
bh  by  sextant  I 

ising  from  ) 
Lorizon,    .  J  ™ 

26°  17'  38" 
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The  index-correction  above  given  was  determined 
by  two  series  of  star  observations  the  same  nighl^ 
one  of  them  giving  —1**  11'  0*'  and  the  other  — 1* 
10'  62'. 

CIBCULAB  COLINOMETEB. 

March  9. — ^To  prepare  the  instrument  for  this 
work,  I  made  it  a  new  and  longer  foot,  cutting  up 
its  former  mahogany  50-inch  foot  into  three  pieces^ 
and  fastening  them  to  the  lid  of  the  long  box  of  the 
reference-scale  in  such  a  manner,  by  means  of  power- 
ful screws,  that  a  joist-shaped  stand  was  formed  of 
the  fonown«  sb*,- 

Total  length  of  foot^  or  beam,  .        .        .     *s     129*'inclie«. 

Length  between  two  longitudinal  bearing  points,     =     126* 

Breadth,  total, a        8*5 

Breadth  between  the  line  of  the  two  longitudinal 
bearing  points  and  the  middle  bearing  for  croas 
level, «         6*8 

Vertical  depth  of  beam  through  the  115*  inches 

of  its  middle  length, b         7*5 

To  the  above  were  further  fastened  four  angular 
lamp-holding  blocks^  two  of  them  acting  when  beam 
was  used  face  west^  and  two  face  east ;  while  the 
whole  structure  waa  prevented  from  dipping  when 
on  the  incline,  by  a  rope  fastened  to  a  wooden 
anchor,  and  placed  in  a  ramp-hole  above  it  This 
arrangement  was  found  to  work  well ;  the  level 
and  tangent  screws  were  easy  to  turn,  and  the 
verniers  to  read  off.     (See  Plate  i.,  or  Frontispiece.) 

The  observing  method  followed  was,  to  take  a 
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series  of  readings  stepping  up  the  east  ramp,  by 
steps  the  length  of  the  clinometer  foot^  =  126 
inches,  wherever  there  was  a  fair  ramp-surfEice  for 
it  to  stand  on ;  and  then,  having  reached  the  top 
of  the  Gallery,  the  clinometer  was  taken  into  the 
Eing^s  chamber,  tamed  round  there,  and  next  made 
to  descend  the  western  ramp  of  the  Grand  Gallery, 
also  by  steps. 

When  the  ramp  permitted,  these  steps  were  made 
exactly  equal  to  the  distance  between  the  bearings 
of  the  clinometer  foot,  as  before ;  but  occasionally 
large  deviations  were  obligatory,  by  reason  of  severe 
firactures  of  the  ramp. 

The  ramp-surfiace  is  nowhere  smooth,  or  nicdy 
tme:  but  lifted  in.  manner.  f«,M  the  decay 
of  the  stones ;  and  has  therefore  inequalities  which 
produce  large  di£ferences  in  the  angla  It  is  ex- 
pected, however,  that  the  mean  of  the  whole  ob- 
servations east^  will  give  the  mean  east  inclination, 
80  nearly,  that  compared  with  the  similar  mean 
inclination  west  (and  trusting  to  the  equality  of 
the  two  ramps  on  the  whole),  the  index-correction 
of  the  instrument  may  be  obtained, — and  also  the 
angle  of  inclination  of  the  Grand  Gallery.  It  should, 
however,  be  remarked,  that  the  index-error  of  the 
instrument  is  not  the  same  as  when  last  used  in  the 
entrance  passage,  in  consequence  of  its  now  stand- 
ing on  a  new  foot 
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GRAND  GALLERY  CLINOMETER  ANGLE. 
Stepping  up  East  Ramp,  March  9. — 9  A.M.  to  Noon. 


Distance  of 
centre  of  cli- 
nometer finum 
North  wall  of 
Grand  Gallery, 
nearly 

Clinometer  readings. 

Mean  reading, 

-28'80» 
index-correc- 
tion. 

Vernier  A. 

Vernier  R 

inches. 
400 

530 
660 
790 
920 

1005 

1240 

1370 
1500 
1630 

1720 

26^37'50' 

26  38  20 
26  25  40 
26  56  10 
26  46    0 

26  26  40 

26  36  50 

26  39  20 
26  41  50 
26  51  20 

26  39  50 

39'    0^ 

39  40 

26  50 
57     0 

47     0 

27  50 
38  20 

40  40 
43    0 
52  20 

41  0 

26^  14' 55^ 

26  15  30 
26    2  45 
26  33    5 
26  23    0 

26    3  45 

26  14    5 

26  16  30 
26  18  55 
26  28  20 

26  16  55 

(Lowest  foot    of  clinometer 
<  above  sixth  lamp-hole  tnm 
(  North. 

Up  one  length. 

Up  one  length. 

Cross  level  of  nmp  much  oat, 
1   vix.,  dipping  to  Bart. 
f  Up  abont  80  only,  on  account 
(  of  a  great  break  in  nunp. 

Skipped  over  the  great  break 
(  of  ramp  by  ten  inches* 

/Advanced  only  90  Inches,  or 
J   with  upper  foot  near  upper 
1   end  of  first  inclined  ramp- 
l  hole  below  great  st«p. 

Mean  of  East  ramp,             = 

26^17'  4^ 

Stepping  down  West  Ramp,  March  9. — Noon  to  3  p.m. 


Distance  of 
centre  of  cli- 
nometer Arom 
North  wall  of 
Grand  Gallery, 
nearly 

Clinometer  readings. 

Mean  reading, 

-f-SS'SO" 
index  correc- 
tion. 

Remarks. 

Vernier  A. 

Vernier  B. 

inches. 

1730 

1600 

1470 
1370 

1170 
1040 
910 
780 
650 
620 
390 

334^   r40^ 

334    5     0 

334    2  50 
334    7  30 

333  47  40 

334  0  10 
334    9    0 
334  20  40 
334  13  50 
334     3     0 
334     7     0 

... 

8'50' 

6  10 

4  10 
8  40 

48  50 

1  20 

10  20 

21  50 

15     0 

4  20 

8  10 

26°  15'  15'^ 

26  17  55 

26  20    0 
26  15  25 

26  35  15 
26  22  45 
26  13  50 
26     2  15 
26     9     5 
26  19  50 
26  15  55 

/  Upper  end  of  clinometer  half- 
J    way  between  South  end  of 
J   ramp,    and    first    inclined 
1.  ramp-hole. 

(  Down  one  step  or  length  of 
(  the  clinometer. 

(Not  down  a  fiill  length  on 
(   account  of  a  brukcn  ramp. 

j  Down   more  than   a  Icngili 
(  past  the  brukcn  ramp. 

Mean  of  West  ramp,       .     =        26°  17'  3^ 
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PLATFAIR  ALT-AZmUTH  INSTRUMENT. 

April  7. — On  this  occaaion  there  had  been  prepared 
carefully  beforehand  a  lamp-signal  apparatus,  to  be 
used  either  above  or  below  instrument ;  and  consist- 
ing of  a  plank  40*  inches  long;  10*  broad,  and  0*7 
thick,  canying  two  solid  angular  shelves,  and  be- 
tween them  a  board  with  a  0'3-inch  hole,  worked 
to  an  edge  inside.  (See  Plate  l)  The  height  of  the 
centre  of  the  hole  above  what  the  plank  rested 
on,  was  6*2  inches ;  and  the  hole  was  well  illumined 
by  a  lamp  placed  in  turn  on  either  shelf, — ^when 
looked  to,  at  an  angle  of  26""  or  27''  to  the  horizon, 
and  from  the  opposite  side  to  the  illuminating  lamp 
for  the  time  being. 

For  measuring  angle  of  Grand  Gallery, — above 
apparatus  was  taken  to  upper  end  of  Gallery,  and 
pinned  to  the  ledge  of  a  chance  hole  in  the  floor, 
dose  in  front  of  great  step ;  front  lamp  being  then 
of  course  removed,  and  hole  in  board  illumined  by 
back  lamp  ;  hole  being  then  about  1755  inches  from 
north  wall  of  Grand  Gallery,  measured  along  the 
slope,  but  only  1652  inches  from  the  place  selected 
for  die  Playfair  instrument  Said  hole  being  further, 
6*2  inches  vertically  above  the  floor,  and  the  ramp 
21*0  inches  perpendicular,  or  23*4  vertically  high, — 
the  hole  may  be  assumed  as  17'2  inches  vertically 
below  upper  surface  of  ramp  in  its  parallel 

The  Playfair  alt-azimuth  instrument  was  then  set 
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up  on  the  level  floor  leading  to  Queen's  chamber, 
but  at  only  103*  inches,  nearly,  within,  or  south  of, 
north  wall  of  Grand  Gallery ;  and  was  first  adjusted 
so  as  to  have,  it  was  believed,  its  centre  of  horizon- 
tal axis,  6*2  inches  vertical,  above  the  trace  which 
is  visible  there  on  either  side  of  the  ancient  floor- 
line  produced,  or  base  of  ramps.  But  being  dis- 
satisfied with  the  difficulty  of  accurately  performing 
the  above  adjustment, — I  proceeded,  after  the  angular 
observations  were  over,  to  test  the  position  of  the 
instrument  with  reference  to  the  ramps  in  another 
manner.  This  was,  to  take  the  vertical  depression 
of  either  pivot  of  horizontal  axis,  by  measuring 
along  a  plumb-line,  hanging  from  a  straight-edge 
resting  on  the  ramps  on  either  side  of  the  instru- 
ment,  and  so  placed  that  the  plumb-bob  touched  the 
end  of  the  pivot.  There  was  some  trouble  in  getting 
the  Arabs  to  hold  the  straight-edge  steady  on  the 
steep  slope,  and  the  following  various  readings  were 
obtained : — 

Vertical  depression  of  East  pivot,    =  17 '5,      of  West  pivot,    «  17 '3 

17-9.  „  17-9 
.»  »  176,  „  17-6 
If  „  17-6, „ 17;5 

Mean  of  all,       .        .         «     17-6 

Hence  instrument  was  after  all  too  low  by  0*4 
inch,  and  its  angle  for  the  upper  signal  requires  a 
correction  =  —  0'  50". 

The  angular  observations  began  at  4  p.m.,  after 
careful  levelling. 
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PLATrilB  AlT^AzIM X7TH  iNSTBUlODrt  IN  GrAICD  QaLLIRT. 


B«T«mIaof 
drele. 


Zen.  distance, 
Altitode,  .     . 

Zen.  diitance, 
Altitade^  .    . 

Zen.  distance, 
Altttode,  .    . 


MicroMopeA. 


63*»34'  17^ 
26  11  30 

63  34  8 
26  12  4 

63  34  24 
26  11  40 


Mieroioop«B. 


63*36'    3* 
26  12  34 

63  35    6 
26  12  46 

63  35  11 
26  12  16 


Angle  with 
lum-vroT. 


26**25'20' 
26  12     2 

26  25  23 
26  12  25 

26  25  12 
26  11  68 


Mean  angle  of  elevation  from  North  to  ) 
South  of  floor  of  Grand  Gallery,     .      ) 


corrected  for 

iadeac-error  end 

poeitionof 

Inetnunent. 


I    26*»17'51' 
I   26  18    4 
I    26  17  45 


26*^17' 53^ 


Hence  the  three  different  methods  of  observation 
for  the  angle  of  Grand  Gallery  give — 


Sextant-horiaon, 
Circolar  dinometer, 
Flayfair  alt-azimatby 


26**  17'  38* 
26     17      4 
26     17    53 


and  giving  them  the  respective  weights  of  1,  6,  and 
10,  according  to  the  calibre  of  the  instrument^  and 
care  taken  in  the  observation, — ^the  final  mean  is 

26*  ir  zr. 
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KING'S  CHAMBER  LEVELS. 

March  10, — ^The  circular  clinometer  on  its  126- 
inch  foot^  was  employed  to  test  on  this  day  the  levels 
of  the  short  passage  leading  &om  Grand  Grallery  to 
Eing^s  chamber ;  and  also  the  level  of  the  floor  of 
the  latter  room  in  two  directiona  B  ut  the  stones 
composing  these  floors  are  so  much  risen  in  some 
places  and  sunk  in  others,  that  no  accuracy  of 
observation  could  be  secured :  and  the  fall  limit  of 
the  results  seemed  to  be — ^that  the  north  and  south 
level  both  of  said  passage  floor,  and  of  King's  cham- 
ber, and  the  east  and  west  level  of  the  latter, — are 
nowhere  so  much  as  half  a  degree  in  error. 

The  walls  of  the  King's  chamber  were  then  tried, 
by  rearing  up  the  clinometer-foot  vertically  against 
them,  and  reversing  it  at  each  place  ;  and  their,  the 
walls',  surfaces  were  found  much  more  smooth  and 
appropriate  to  measure. 

SimUar  observations  were  again  made  on  the 
walls  on  March  29,  the  index-error  of  the  clinometer 
having  been  in  the  meanwhile  changed  nearly  five 
whole  degrees  ;  and  three  sets  of  complete  observa- 
tions were  taken  against  every  wall. 
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The  final  results  for  the  mean  surface  of  each 
wall,  between  the  heights  of  1  and  127  inches  above 
the  general  floor,  are  as  follows  : — 


£.  wan,  leans  inwards  at  top,  or  to  W., 
W.  wall,  leans  outwards  at  top,  or  to  W., 
N.  waD,  leans  inwards   at  top,  or  to  8., 
8.  wall,  leans  outwards  at  top^  or  to  S., 

lurch  la 

Marohi9. 

M«ui. 

ICO^ 
4  0 
8  0 
2  0 

9^50' 
0  45 
11  44 
2  31 

9'55-' 
2  22 
9  62 
2  16 

Mean  of  East  and  West  walls,  at  top  to  West, 
Mean  of  North  and  South  walls,  at  top  to  South, 

6'   8^ 
6    4 

Hence  the  ^o^-vertical  axis  of  the  whole  room 
is  tilted  at  the  top,  towards  the  south-west;  and 
the  different  observed  amount  of  tiltings  of  east 
versus  west,  and  north  versus  south  walls,  indicate 
that  eveiy  wall  inclines  towards  its  opposite  wall  at 
the  top  ;  the  east  and  west  walls  by  the  amount  of 
3^  46''  each ;  and  north  and  south  walls  by  the 
amount  of  3^  48''  eacL 
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VENTILATING  CHANNELS 

These  ventilating  cbannels,  or  long  and  very 
small-bore  passages,  being  found  hopelessly  stopped 
up  somewhere  in  their  length, — I  made  no  other 
trial  of  their  angles^  than  merely  to  put^  or  have 
put,  a  little  pocket-clinometer  on  the  floor  of  them, 
just  within  their  upper  mouths,  on  the  outside  of 
the  Pyramid, — and  take  the  angle  there  within  a 
degree.  This  being  dose  enough  to  indicate, 
whether  the  angles  were  the  same  as  those  of  the 
larger  inclined  passages,  viz.,  26'  to  27' ;  or 
whether  they  were  nearer  to  what  I  had  concluded 
from  theory  in  my  published  book  in  1864;  viz., 
the  north  one  =33'  42',  and  the  south  one  =  45'. 

The  result  of  my  measure  in  this  rude  manner,  in 
January  1865,  on  the  northern  air-channel,  at  its 
outlet  high  up  the  Pyramid  side,  was,  32'  45'. 

And  the  result  of  a  similar  measure  on  the 
southern  air-channel,  kindly  performed  at  my  re- 
quest by  an  enterprising  traveller,  Mr.  Smyth,  from 
Lincolnshire,  who  visited  the  Pjnramid  in  February 
1865, — was,  46'. 
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EXTEEIOE  FACES  OF  GREAT  PYRA.MID. 

April  7,  8. — Measured  with  sextantrhorizon,  the 
angles  of  ascent  of  Great  and  Second  Pyramids ; 
those  of  the  former  only,  entered  here ;  going  con- 
secutively to  the  top  of  the  heap  of  rubbish  lying 
against  the  middle  of  each  side ;  and,  after  choosing 
some  stone  only  slightly  weathered,  placing  both 
eye  and  instrument  in  line  of  that  and  upper  part 
of  Pyramid  foreshortened. 

Tested  each  day  the  index-correction  of  instru- 
ment by  reciprocal  angles^  observed  in  succession 
£rom  two  fixed  stands^  about  5000  inches  asunder ; 
and  found  it  1**  12'  on  the  7th;  and  1**  8'  on  the  8th. 
Correcting  the  observations  accordingly,  we  have  for 
angle  of  ascent  of  each  face  of  the  Great  Pyramid 
firom  the  horizon  : — 


EMtlaoe,. 
North  face, 
West  face, 
South  face, 

April  7. 

Aprils. 

Second 
obMiration. 

Mean. 

5r  46' 
51     39 
51     42 
51     55 

5P  44' 

•  •  • 

51     59 

51**   49' 

•  • 

•  •  • 

51     49 

51**   46' 
51     39 
51     42 
51     54 

Mean  of  all, 

giving  weight  to  each  observation, 

5^  48' 

■ 
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These  measures  have  no  pretence  to  being  closer 
than  a  handful  of  minutes,  on  account  of  the  large 
weathering  of  the  sides  of  the  Pyramid,  and  the 
rudeness  of  the  present  denuded  courses :  but  they 
will  suffice  to  show  that  the  3"*,  4"",  and  more  of 
some  travellers  have  no  necessary  place,  touching 
the  original  unweathered  Pyramid. 


CASING-STONE  FRAGMENTS. 

Afteb  various  preliminary  trials,  I  had  an  ap- 
paratus made  ii;^  March  1866,  to  measure  the  angles 
of  the  fragments  of  casing-stones  brought  home 
from  the  Great  Pyramid  in  1865.  This  apparatus 
was  in  the  form  of  a  double-pronged  wooden  com- 
pass, 25  inches  long,  1*8  broad,  and  1*1  in  the  col- 
lective thickness  of  its  two  moveable  limbs.  These 
were  made  in  hard  mahogany,  and  worked  on  a 
brass  screw-bolt  in  the  centre  of  their  lengths ;  one 
limb,  only  18  inches  long,  passing  inside  the  other, 
which  was  therefore  a  double  frame  so  far,  but  solid 
at  either  end.  This  machine  having  been  opened, 
made  to  touch  two  sides  of  a  casing-stone  at  their 
own  angle,  and  clamped  firm, — was  then  conveyed 
to  a  gun-metal  circle  11*9  inches  in  diameter,  and 
divided  to  every  20'  by  Adie  and  Son,— to  ascertain 
the  angle.  The  screw-head  of  the  compass-arms, 
entering  a  hole  in  centre  of  circle,  gave  a  nearly 
concentric  position ;  and  the  angle  was  then  read 
o£f  through  small  holes,  in  the  central  axis  of  each 
compass-arm  at  a  radius  of  5*7  inches.  To  correct 
residual  error  of  eccentricity,  the  angle  was  read 
off  on  both  ends  of  both  arms,  or  on  opposite  sides 
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of  the  circle's  centre ;  and  to  correct  index-error  of 
the  instrument^  the  angle  of  the  atone  was  taken 
twice,-^nce  on  the  right,  and  once  on  the  lefl^  of 
the  principal  bar  of  the  compass.  Hence  each  read- 
ing now  given,  is  the  result  of  foiur  independent 
readings  and  two  measures  of  the  angle;  and  is 
free,  I  trust,  from  all  sensible  instrumental  defect& 

Indeed,  the  apparatus  proved  itself  superior  in 
accuracy  to  the  fragments  which  it  had  to  measure ; 
where,  the  almost  constantly  prevailing  fault  was 
found, — ^that  the  surface  of  the  stone  which  had 
formed  part  of  Ae  horizontal  course  of  masonry, — 
was  more  or  less  hollowed  towards  the  central 
region :  partly,  from  a  purposed  intention  of  the 
builders  to  cause  the  stones  to  rest  on  their  edges 
only,  not  on  their  centres,  which  would  make  them 
unsteady  ;  and  partly,  from  the  thin  pointing  of 
lime  in  the  outer  part  of  the  joints,  having  tended 
to  preserve  the  stone  from  decay  along  its  angular 
edge,  and  to  keep  it  high  there  ;  causing  the 
measured  angle,  when  straight-edges  are  applied  to 
the  whole  surface  indiscriminately,  to  give  a  too 
acute  angle,  by  a  quantity  of  a  degree  more  or  less. 
The  original  outer,  or  bevelled  surfaces  of  the  stones 
were  nearly  free  from  this  defect ;  though  three 
fragmentB  from  the  northern  rubbish-heap  of  the 
Pyramid  had  it  rather  severely,  and  indeed  so  evi- 
dently to  the  eye  from  their  large  decay,  that  they 
ought  perhaps  to  have  been  thrown  away  at  the 
place.     But  as  they  have  been   brought   to  this 
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countiy,  I  give  their  angles  with  those  of  every 
other  fragment  brought  home,  though  not  allowing 
them  to  mix  in  the  mean. 

Of  nineteen  fragments,  seven  came  from  the 
north  side  of  the  Great  Pyramid,  five  from  the  east» 
two  from  the  south,  and  five  from  the  west 

And  again,  of  the  same  nineteen, — fifteen  were 
examples  of  the  obtuse  angle  along  the  upper  edge 
of  every  original  casing-stone ;  and  four  of  the 
acute  angle  at  the  lower  edge.  The  angles  observed 
in  them  run  thus : — 


ObSKBVID  angles  of  OaSING-STONX  ntAGMXNTS. 


BIdeof 

OXMt 

Pyramid 

Nomber 

Length  of  worked  eiirfkce 

• 

Mean  for  each 

Inhorisontal 

for 
refSerence. 

eonne. 

In  the 
outer 

Angle. 

aide, 

AV«U1M  wkm 

beveUed 

GenexaL 

Tnut- 
wortby. 

•lope. 

Incheei 

Inchea. 

Inchee. 

Korfch, 

1 

3- 

1- 

1- 

(127^ 

180 

^ 

M 

2 

4- 

1- 

3- 

128 

6 

n 

5 

4- 

0-5 

(?) 

(126 

50) 

.128' 

6' 

ft 

6 

1- 

0-6 

3- 

128 

5 

n 

7 

3- 

«0-5 

P) 

(127 

Ifi) 

d 

Eart, 

1 

1-6 

03 

1-3 

128 

12 

^ 

19 

2 

1- 

1- 

2- 

128 

10 

99 

3 

6- 

0-3 

4- 

128 

6 

^128 

5 

99 

4 

1- 

0-5 

8- 

128 

6 

99 

5 

05 

0-3 

1- 

127 

50 

^ 

South, 

1 

1- 

••  • 

3- 

127 

40 

127 

54 

99 

2 

4- 

0-2 

2- 

128 

9 

Wert, 

1 

3- 

0-4 

3- 

128 

4 

■ 

99 

2 

1- 

0-7 

3- 

128 

2 

>128 

2 

99 

5 

0-4 

0-2 

2- 

128 

0 

j 

North, 

3 

2- 

••  • 

2-6 

51 

55 

61 

56 

99 

4 

3- 

1- 

3- 

51 

56 

Wert, 

3 

3- 

1-5 

3- 

51 

26 

61 

42 

99 

4 

4- 

4- 

6- 

51 

58 

^mi 
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Whence  the  mean  of  aU  the  obtuse  angles  is 
128"*  2\  yielding  trigonometrically  51''  68^  as  their 
inference  for  the  acute  angle,  or  angle  of  slope  of 
the  sides  of  the  Pyramid  with  the  horizon ;  and  the 
mean  of  the  same  acute  angle,  actually  observed, 
is  sr  49^- 


CORNEE  ANGLES  OF  GREAT  PYRAMID. 

ANGLES  OP  ALTITUDE  OF  COBNER-LINES  OF  GREAT 

PYRAMID. 

April  26,  26,  1865. — ^These  were  measured  with 
the  Playfair  altitude-azimuth,  from  the  comer 
socket-holes  of  the  casing,  cut  in  the  rock.  The 
instrument  therefore  was  powerful,  the  station 
marks  below  accurate,  and  if  only  there  could  have 
been  obtained  at  the  top  of  the  Pyramid,  a  true 
memorial  of  its  ancient  surface,  the  observations 
would  have  been  in  the  very  highest  degree  im- 
portant But  there  is  no  such  memorial  there ; 
and  we  must  either  supply  on  the  present  400-inch- 
sided  upper  platform,  a  pole  about  360  inches  high 
to  represent  the  maBonry  and  summit  casing  stones 
now  removed ;  or,  push  out  horizontally  a  signal 
from  100  to  150  inches  to  represent  the  side  casing^ 
now  also  removed. 

Of  the  two  methods,  the  latter  was  adopted — as 
containing  the  least  amount  of  deduction  from 
theory  :  and  Mr.  Inglis  kindly  undertook  each  day 
to  ascend  the  Pyramid ;  and  hold  out  as  required,  an 
observing-signal  at  a  distance  of,  first  100  inches, 
and  then  150  inches,  from  each  comer  of  the  summit- 
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platform  in  succesaion,  and  in  the  direction  of  a 
diagonal  of  the  Pyramid. 

In  the  meanwhile  I  marked  o£f  the  Pyramid  dia- 
gonal lines  on  the  socket-floors  below  ;  and  measur- 
ing from  the  outer  comer  of  the  socket^  along  that 
line  a  distance  of  58*1  inches^  marked  that  as  the 
spot  for  erecting  the  Playfair  instrument  over,  be- 
cause then  its  centre  was  seen  at  an  angle  of  alti- 
tude of  42**  (the  approximate  vertical  comer  angle  of 
the  Pyramid),  from  said  outer  comer  of  socket  floor. 
Hence,  although  the  instrument  stood  near  the 
middle  of  each  floor,  and  high  above  it, — ^the  angles 
may  be  considered  as  having  been  measured  from 
the  outer  comer  of  the  floor  itself. 

Obhsryations  at  Nobth-sast  socket,  of  thx  100-ikch  dia- 
gonal SIGNAL  AT  North-east  corner  of  sukmit-flat- 
FORM  OF  Great  PYRAMm. 


Tfme. 


April  25, 
4  P.M. 


QnanUty  obMired. 


Alt.,     . 
ZexL  diflt., 
Alt,     . 
Zen.  dist., 


M  Mn  of  oppodte 
microflcopea. 


4V  45'  6^ 

48  2  12 

41  44  22 

48  2  19 


Mean  of  both  sets  for  a  diagonal } 
distance  at  top  of  100  inches,   ) 


Mean  tlUtade  fireed 
from  index-enxv. 


41*»  61'  24' 
41     51       2 


4l*»  51'   13^ 


N.B. — ^A  strong  north-east  wind  blowing  at 
summit  of  Pyramid,  making  the  signal-staff  difficult 
to  hold  steadily ;  wherefore  bisection  with  telescope- 
wire  was  found  often  varying. 
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Obskbvatiokb  at  South-xabt  bockxt,  or  signal  at  South- 

XABT    OOBNKB    OT    BUMMIT-PLATfOBMy    AND    DISTANCX    IN 
DIAGONAL  or  PtBAMID  OF  100  INCHXB  viHuol. 


Time. 


April  25^ 
6  P.K. 


Qosntlty  obMnred. 


Zen.  diit, 
Alt,     . 
Zen.  diit, 
Alt,     . 


MMtnofopposita 
micTotcopM. 


47**  58'  16^ 

41     48  6 

47     58  20 

41     47  51 


MesaattitiidAfrMd 
from  indoc-eiTor. 


41*»  54'   55^ 
41     54    46 


Mean  for  South-east  corner  and  socket. 


41*»  54'   50*^ 


The  100-inch  distance  above  is  called  virtual,  be- 
cause it  was  actually  130  inches,  but  then  the  instru- 
ment below  was  pushed  30  inches  outwards  from  its 
intended  place  of  58*1  inches  inwards^  on  account  of 
the  small  size  of  the  floor  of  the  south-east  socket 

ObSKBYATIONS  AT  THB  NOBTH-WEST  SOCKET,  ON  TWO  SIGNALS,  ONB 
AT  100,  AND  THB  OTHBB  AT  150  INCHES  IN  THB  HOBIZON- 
TAL  DIAGONAL  FBOM  N.-W.  COBNBB  Or  SUMMIT-PLATrOBM. 


Tbnai 

Signs]. 

QnantltT 
obMnred. 

MMtnof 

oppodta 

microacopM. 

MMtn  altitude  f^Md 
ftom  index-error. 

April  26, 

4  P.M. 

150 
100 
150 
100 

Zen.  dist., 
Zen.  dist. 
Altitude, 
Altitude, 

47**   40'   26^ 
48       3     56 
41     55     16 
41     41     16 

(  )  160  -  42*»  2^66^ 
)    WOO  -  41  48  40 

Single 
reading  of 
one  mic- 
roscope. 

150 
100 
150 
100 

Zen.  dist, 
Zen.  dist, 
Altitude, 
Altitude, 

47**   50^   30^ 
48      4     10 
41     55     30 
41     41     40 

(  )  150  -  42^  2^  30^ 
)    WOO  »  41  48  45 

Mean  for  150  signal,                      » 
Mean  for  100  signal,                     » 

42*  2'47'' 
41  48  42 
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Obsbrvations  at  South-west  Socket,  on  two  Signals,  one 
at  100,  and  the  otheb  at  150  inches  in  the  hobizon- 
tal  diagonal  fbom  the  nobth-west  corner  oi  suloflt- 
platform. 


Time. 

SignAl. 

Qaantitv 
observed. 

Mean  of  opposite 
microecopea. 

Meanalfltadeft«ed 
fh>m  index-«nor. 

April  26, 

5  P.M. 

150 
100 
150 
100 

Alt, 

Alt,        . 
Zen.  dist, 
Zen.  dist., 

4r  53'      6^ 
41     39    46 

47  52    28 

48  6      0 

150-42^ 'V  19* 
100«41  46  53 

Single  mi- 
croscope. 

150 
100 
150 
100 

Alt,        . 
Alt, 

Zen.  dist, 
Zen.  dist. 

41     54      0 
41     40     20 

47  52     10 

48  6     10 

150»42'"0  55 
100b41  47    6 

Concluded  mean  at  South-west  socket— 

For  150  signal,   .         .        .         .     rs 
And  for  100  signal,    .         .         .         .     b 

42**     O'   31* 
41     46    57 

Hence,  supplying  places  of  the  150-inch  signals  to 
north-east  and  south-east  sockets,  from  what  was 
observed  at  the  north-west  and  south-west  sockets^ 
we  have — 


Ab  seen  fh)m  Socket 

Angobu:  altitude  at  top  of  Pyramid— 

Of  100-inch  comer  signal. 

Of  150-inch  comer  signal 

North-east 
South-cast, . 

North-west 

South-west, 

1 

41°   51'    13'' 
41     54     50 
41     48     42 
41     46     57 

42*     5'      3* 

1 

42       8     40 

J 

42       2     47 
42       0     31 
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But  the  floors  of  the  sockets  are  not  on  the  same 
level ;  nor  apparently  intended  to  be  so,  by  their 
builders^ — ^&om  the  different  depths  to  which  they 
are  cut  into  the  rock.  It  will  be  proper  therefore 
to  reduce  the  above  angles  of  altitude,  to  what  they 
would  have  marked,  had  they  all  been  observed 
fix)m  a  uniform  level  pavement  extending  round 
the  whole  Pyramid  ;  and  a  portion  of  such  a  grand 
pavement  is  to  be  seen  near  the  north-west  socket, 
about  ten  inches  or  more  above  that  socket's  bottom. 

Hence,  reducing  Mr.  Inglis's  levels  of  the  socket- 
floors  to  above  pavement  (see  page  137), — ^we  find 
each  of  them  to  have  been  too  low  by  the  quantities 
stated  in  the  second  column  of  the  following  table. 
Wherefore,  if  the  third  column  gives  the  150-inch 
signal  as  observed  from  the  actual  socket-floors^ 
ike  fourth  gives  it  as  it  would  have  been  observed 
from  the  uniform  pavement  And  Hie  fifth,  gives 
the  angles  from  the  same  pavement^  due  to  a  de- 
creased distance  from  150  to  143  inches  for  the 
signal,  in  the  direction  of  a  horizontal  diagonal  from 
the  comer  of  present  summit-platform ;  (143  inches 
being  equivalent^  in  the  diagonal,  to  a  ride,  hori- 
zontal thickness  of  casing  and  backing  stones  of 
101'  inches.) 
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Socket  floor. 

Below 

pavement 

rarfiuML 

fhimiocket 
floor. 

Sameslgiial 

redneed  to  pev»> 

meiit  rafkce. 

A  14S-|]ieh  licnal 
fh>m  pave- 
ment eacfiMM. 

North-eait, 
Soath-eMt, 
Noiih-wett» 
S<mtli-wett» 

6- 
19- 
10- 

0- 

42**  5' 
42    9 
42    3 
42     1 

42*   S' 
42    8 
42    0 
42     1 

42*      V 
42       1 
41     5S 
41     59 

Mean,     » 

41'»  59'   45^ 

HORIZONTAL  ANGLES  AT  THE  CORNERS  OF  THE  BASE. 

These  angles  cannot  be  directly  observed  at  pre- 
sent, because  the  rubbish-heap  in  the  middle  of 
every  side  interferes  with  any  one  socket  seeing 
any  other.  But  by  comparing  two  sides  successivdy 
with  the  Pole-star,  as  will  be  described  in  the  next 
department  of  angular  measures, — ^it  was  concluded, 
that  the  horizontal  angle  at  the  outer  comer  of  the 
north-east  socket,  subtended  between  the  outer 
comers  of  the  south-east  and  north-west  sockets^  is 
90'  0'  U\ 

This  observation,  however,  was  made  under  such 
remarkably  disadvantageous  conditions^  and  on  the 
last  observing  evening  we  had, — that  it  eminently 
requires  repetition  under  more  favourable  circum- 
stances. 


SECTION  III.— ANGULAR  MEASURES, 

ASTRONOMICAL. 


TIME  OBSERVATIONS. 

All  these  observations  were,  with  one  or  two 
exceptions,  taken  with  the  sextant -horizon  ;  on 
account  of  the  portabiUty  and  expedition  of  that 
instrument :  but  its  accuracy  was  usually  consi- 
dered somewhere,  not  nearer  than  2^  or  3^ ;  though 
by  care  it  might  be  brought  within  1'.  Latitude 
observations  by  various  stars  were  occasionally 
taken  as  a  check  on  the  index-error ;  and  though 
the  time  was  usually  obtained  from  the  sun,  it  was 
also  sometimes  found  from  star  observations ;  which 
last  occaaions  may  be  distinguiahed  in  the  foUowing 
table,  by  the  hours  against  which  the  quantity  for 
the  day  is  entered. 

The  chronometer  alluded  to  was  my  pocket-watch, 
compensated  for  temperature,  and  going,  as  will  be 
observed  from  the  column  of  error  on  mean  solar 
time,  very  fairly, — considering  the  amount  of  motion 
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it  was  subjected  to.  The  first  column  of  errois  on 
apparent  solar  iime,  was  computed  for  the  sake  of 
having  that  sort  of  time  certain  for  the  meteorolo- 
gical observations;  and  the  last,  or  the  errors  on 
sidereal  time,  for  the  sake  of  the  astronomical  obser- 
vations with  the  PlayfEur  alt^azimuth  instrument ; 
which,  however,  being  only  employed  on  the  Pole- 
star,  never  required  the  time  to  be  known  with  any 
very  great  degree  of  exactness. 

In  the  first  fortnight  following  January  24:ih^ 
there  was  only  one  day  on  which  weather  prevented 
me  from  obtaining  a  time-observation  of  the  sun ; 
and  the  climate  was  so  fine,  that  the  series  could 
have  been  kept  up,  probably  for  the  whole  four 
months,  almost  daily ;  but  my  time  was  too  much 
limited  by  other  work,  to  allow  of  doing  more  than 
what  is  given  below  : — 
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TiMB  OBflDtVATioirs  AT  East  T0MB8  IK  1865. 


Chronometar's  eometion  on 

time. 

Diqr. 

How. 

■ 

Apparent  Solar. 

Mean  Solar. 

Sidereal 

Jtnnanr 

h. 

m. 

a 

m.    s. 

h.    m.    a 

20 

8  A.M. 

~ 

7 

49 

+ 

8    86 

22 

8    .. 

mm 

8 

27 

•  ••%«• 

•  • 

7  P.IL 

• 

~ 

8    48    86 

23 

7   .. 

« 

— 

8    44    28 

24 

8  A.1L 

• 

"9* 

17 

+ 

"ii'io 

— 

8    42    86 

26 

8    .. 

mm 

9 

27 

+ 

8    14 

_ 

8    88    84 

28 

8    .. 

» 

9 

28 

+ 

8    24 

— 

8    84    80 

27 

8    .. 

. 

9 

62 

+ 

8    16 

» 

8    80    89 

28 

8    .. 

~ 

10 

1 

+ 

8    16 

— 

8    26    46 

29 

8    .. 

_ 

10 

28 

+ 

8     8 

— 

8    22    60 

80 

8    .. 

.. 

10 

29 

+ 

8    11 

— 

8    18    69 

81 

8    .. 

— 

10 

42 

+ 

8     8 

- 

8    16    10 

February 

1 

7    .. 

. 

10 

49 

+ 

8     4 

— 

8    11    11 

2 

7    .. 

— 

10 

67 

+ 

8     8 

— 

8     7    16 

4 

7    .. 

.. 

11 

22 

+ 

2    62 

— 

2    69    86 

6 

7    .. 

. 

11 

87 

+ 

2    42 

.. 

2    66    68 

6 

7    .. 

.. 

11 

89 

+ 

2    44 

~ 

2    61    49 

8 

7    .. 

. 

11 

86 

+ 

2    63 

~ 

2    48    86 

11 

7    .. 

.. 

12 

6 

+ 

2    26 

— 

2    82    26 

14 

7    .. 

— 

11 

68 

+ 

2    88 

— 

2    20    24 

17 

7    .. 

.. 

11 

66 

+ 

2    20 

— 

2     8    60 

19 

8    .. 

mm 

11 

49 

+ 

2    16 

— 

2     0    66 

.      21 

7    .. 

.. 

11 

49 

+ 

2     4 

-> 

1    68    19 

28 

7    .. 

— 

10 

29 

+ 

2    19 

— 

1    26    29 

March 

1 

7    .. 

» 

10 

81 

+ 

2     6 

— 

1    21    67 

8 

10  P.IL 

■ 

m~ 

1    11    20 

7 

7  A.M. 

"8* 

44 

+ 

2*82 

— 

0    67    46 

11 

10  P.M. 

» 

1 

— . 

0    89    62 

18 

7  A.M. 

— 

Y 

61 

+ 

i"60 

— 

0    84    48 

•  • 

9.47  P.M. 

• 

1 

— 

0    82    20 

18 

a41    .. 

■ 

.. 

0    12    48 

20 

7  A.M. 

- 

"i' 

66 

+ 

"i"  44 

— 

0      7    17 

April 

1 

8    .. 

~ 

2 

18 

+ 

1    46 

+ 

0  .40    14 

2 

7.80  A.M. 

. 

1 

68 

+ 

1    48 

+ 

0    44      2 

8 

8.80    .. 

.. 

1 

61 

+ 

1    81 

+ 

0    47    66 

4 

8.45    .. 

^ 

1 

86 

+ 

1    28 

+ 

0    61    62 

6 

8.0     .. 

_ 

1 

6 

+ 

1    23 

+ 

0    69    81 

7 

a40    .. 

_ 

0 

86 

+ 

1    86 

+ 

1      8    47 

•• 

aso  P.M. 

•  •  •  •  • 

1 

■ 

+ 

1      6    40 

8 

9  A.M. 

_ 

0 

81 

+ 

i'    22 

+ 

1      7    88 

10 

7.40  A.M. 

+ 

0 

12 

+ 

1    88 

+ 

1    16    26 

12 

a40  .. 

+ 

0 

26 

+ 

1    16 

+ 

1    22    61 

25 

7.88    .. 

+ 

8 

11 

+ 

1      4 

+ 

2    14     2 

20 

7.87    .. 

+ 

8 

9 

+ 

0    62 

+ 

2    17    68 

27 

7.87    .. 

+ 

8 

26 

+ 

0    69 

+ 

2    21    61 

LATITUDE    OBSEEVATIONS. 
Maech  11 — Afbil  10. 


WITH  THE  PLAYPAIK  ALT-AZIMUTH  INSTRUMENT, 
MOUNTED  ON  A  FIRM  TRIPOD. 

On  March  1 1 ,  at  East  Tombe, — Barometer  s=  30-06,  and  Thermo- 
meter =  68*6  at  14h.  OnL  per  watch, — ^the  following  ob- 
servations were  taken  for  Latitude : — 


Not.  for 
reference 


1 
2 
3 

4 
5 
6 

7 


Tfmebj 
watch. 

ouaerreu. 

h.    m.     B. 

12     0     0 

Alt. 

12  15  45 

Z.dist 

12  28  30 

Alt. 

13  56  10 

Alt 

14     7  20 

Z.dist 

14  24  30 

Alt. 

14  31  40 

Z.<1iRt. 

Kicroeeope  A. 


28*»34'22' 
61  6  22 
28  30  8 
28  26  45 
61  14  36 
28  27  62 
61  13  12 


XicroeoopeB. 


28*^  37'  50^ 
61  9  54 
28  33  38 
28  27  10 
61  14  46 
28  28  15 
61  13  34 


Means  of 

niicToeco|iee« 

•tm  affected  1)^ 

index-error. 


28*»36'  6' 

28  51  52 

28  31  53 

28  26  58 

28  45  19 

28  28  4 

28  46  37 


Steps  of  Computation. 


Nofl.  for 
reference. 

True 
sidereal  time. 

Mean  of 
mlcroecopea. 

Refrac- 
tion. 

Rednction  to 
meridian. 

Resnlting 

latitodeof 

station. 

land  3 
2 

Mean,    . 

h.    m.     8. 
11  34  45 
11  36  15 

28°  34'    0^ 
28  61  62 

•  •  • 

•  •  • 

-r42^ 

•  •  « 

+  ri7'29' 

•  •  • 

•  •  • 

29°  68'  43' 

11  35  30 

28  42  66 

4 
5 

Mean,    . 

13  16  55 
13  28     5 

28  26  58 
28  45  19 

•  •• 

•  •  • 

-1  42 

•  •  • 

•  •  • 

+  1  24  15 

•  •  • 

•  •  • 

29  58  41 

13  22  30 

28  36     8 

6 

7 

Mean,    . 

13  45  15 
13  52  25 

28  28     4 
28  46  37 

•  •  • 

«  ■  • 

-1  42 

•  •  • 

•  •  • 

+  1  23     9 

•  •  • 

•  •  • 

29  58  47 

13  48  50 

28  37  20 
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On  March  18,  at  East  Tombe, — Barometer  =  30*20,  and 

Thermometer  =5  62-8  at  13h.  11  m.  per  watch. 
And  „  =  62-5  at  ISh.  SOm.         „      ,— 

the  foUowing  obsenrationB  were  taken  for  Latitnde :— 


Meuiiof 

Not.  for 
reference. 

Timebj 
watch. 

QoantitT 
obeenred. 

Microecope  A. 

Mioi0f0op6  B 

microeoopee, 

stiUaffectedby 

index-«rTor. 

h.    m.    ■. 

1 

9  29  36 

Alt 

29°   5' 21^ 

29°  7' 17'' 

29°   6'19' 

2 

9  38    7 

Z.dist 

60  37  24 

60  39    0 

29  21  48 

3 

13    3  20 

Alt 

28  26  24 

28  28  10 

28  27  17 

4 

13  11  12 

Z.d]flt 

61  13  52 

61  15  42 

28  45  13 

5 

13  29  20 

Alt 

28  26  18 

28  27  49 

28  27     4 

6 

13  36  20 

Z.di8t. 

61  13  55 

61  15  27 

28  45  19 

StKPS  or  COXFUTATION. 


Not.  for 
nfiemio6> 

Sidereal  time. 

Mean  of 
miooacopea. 

Reftao- 
tion. 

Reduction  to 

Reenltli« 

Utitndeof 

atation. 

1 
2 

Mean,    . 

h.    m.    a. 
9  16  58 
9  25  29 

29°  6' 19* 
29  21  48 

•  ■  ■ 

•  f  • 

-r44* 

a  •  ■ 

■  •  • 

+  0°46'23* 

•  •  • 
«  a  • 

29°  58'  43* 

9  21  14 

29  14    4 

3 

4 

Mean«    . 

12  51  20 
12  59  12 

28  27  17 
28  45  13 

•  •  • 

•  •  • 

-1  46 

•  •  • 

■  •  • 

+  1  24  16 

•  •  • 

•  •  • 

29  58  45. 

12  55  16 

28  36  15 

4 
5 

Mean,    . 

13  17  20 
13  24  20 

28  27    4 
28  45  19 

*  •  • 

•  •  • 

-1  46 

•  •  • 

•  •  • 

+ 1  24  19 

« • . 
• .  • 

29  58  45 

13  20  50 

28  36  12 

The  meridional  distance  between  the  parallels  of 
East  Tombs  and  the  centre  of  Great  Pyramid,  being 
paced, — ^was  found  equal  nearly  to  10,000  inches  ; 
wherefore  a  correction  of  +  8^"  is  necessary  to  reduce 
the  above  latitude  of  East  Tombs  to  that  of  Great 
Pyramid,  Great  Pyramid  being  north  of  East  Tombs. 
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Lpril  10, 1865,  on  Bommit  of  Great  Fynrndf  Buometer  con- 
cluded fix>m  East  Tombs  observation  combined  witii  hei^^t, 
=  29*75 ;  correction  of  watch,  or  sidereal  time^  at 


h. 

h. 

m. 

t. 

8  P.M.          s 

+     1 

17 

22 

10  P.M.        » 

+     1 

17 

41 

Biidnight  a 

+     1 

18 

0 

2  a.m.       te 

+     1 

18 

18 

obsenred  as  follows  with  Playfair  alt-aamnth  instrument 
for  latitude;  instrument  erected  about  100  inches  souUi 
of  centre  of  summit-platform  : — 


Mem  of 

Not.  for 
Teference. 

Time  by 
watcb. 

Thermo- 
meter. 

Qaantltv 
ooMnred. 

MIcrofoopeA 

Mlcroteope  B. 

nicroseopeii 

stfflaflbctodlT 

index-ecvoc; 

h.   m.    1. 

Fahr. 

1 

8  37  10 

•  •  • 

Alt 

28*^57' 23*' 

28**  57'  5^ 

28*»57'14' 

2 

8  44  65 

60-0^ 

Z.dist 

60  50  46 

60  50    8 

29    9  33 

3 

8  54  13 

57-3 

Alt 

28  52  56 

28  52  16 

28  52  36 

4 

9    7  20 

56  0 

Z.di8t 

60  56  16 

60  55  52 

29    3  56 

5 

9  14    3 

55-4 

Alt 

28  48    0 

28  47  24 

28  47  42 

6 

12  25    4 

54-3 

Z.di8t 

61  16  20 

61  15  45 

28  43  58 

7 

12  35  30 

... 

Alt 

28  30  28 

28  29  46 

28  30    7 

8 

12  46  42 

53-9 

Alt 

28  31  20 

28  30  42 

28  31     1 

9 

12  58  20 

54-3 

Z.di8t. 

61  13  36 

61  13     2 

28  46  41 

Steps  or  Computation. 


Nos.  for 
reference. 

Sidereal  Time. 

BefiractioiL 

Redaction  to 
meridian. 

Latitude,  with 
index-error. 

1 
Latitude. 

h.    m     8. 

1 

9  54  38 

-    1'42-' 

+  0°56'   r 

29*»51'4r 

I 

29°  58' 54' 

2 

10     2  25 

-    1    42 

+  0  58  16 

30    6    7 

> 

3 

10  11  44 

-    1    43 

+  1     0  42 

29  51  35 

' 

X    29  58  53 
1    29  58  51 

4 

10  24  52 

-    1    33 

+  1     3  58 

30    6  11 

■ 

5 

10  31  37 

-    1    43 

+  1     5  32 

29  51  31 

6 

13  43    7 

-    1   45 

+  1  23  42 

30    5  55 

. 

29  58  39 

7 

13  53  35 

-    1    45 

+  1  23     0 

29  51  22 

8 

14    4  49 

-    1    45 

+  1  22     5 

29  51  21 

1 

29  58  37 

9 

14  16  28 

-    I    45 

+  1  20  56 

30    5  52     ^ 
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Adding  8'  for  geographical  reduction  to  each  of 
the  East  Tombs  observations^  we  have  then  for  the 
latitude  of  the  Great  Pyramid,  the  following  series 
of  results: — 


Biarch  11.  FinI     let, 

■> 

2^* 

W    51* 

Second   „ 

■> 

29 

58    49 

Third      „ 

a- 

29 

58    55. 

II     18.  Fint       ,1 

— 

29 

58    51 

Second  „ 

■> 

29 

58    53 

Third      „ 

a. 

29 

58    53 

April    10.  Fint       „ 

— 

29 

58    54 

Second  „ 

-> 

29 

5§    53 

Third      „ 

a- 

29 

58    51 

Foorth   I, 

mm 

29 

58    89 

Fifth      1,       . 

.        a 

29 

58    37 

Considering  that  the  strange  anomaly  of  the  two 
last  must  have  been  due  to  want  of  level  adjust- 
ment^ they  deserve  to  have  only  half  weight  in 
taking  the  mean,  in  which  case  the  final  result  for 
latitude  north  of  Great  Pyramid  is 

+  29'  58'  5r. 
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ROUND   OF  AZIMUTHS. 

This  round  was  taken  very  hastily,  and  only  in- 
tended to  be  approximate ;  chiefly  also  to  settle 
whether  second  Pyramid  was  in  diagonal  of  Great 
Pyramid,  and  whether  a  certain  supposed  distant 
Pyramid  in  the  desert,  spoken  of  by  Dr.  Lieder,  was 
really  west  of  the  Great  Pyramid. 

SUNRISE  ON  SUMMIT  OF  GREAT  PYRAMID,  WITH 
PLAYFAIR  ALT-AZIMUTH  INSTRUMENT. 

April  11. 

South  point  of  horizon  (computed),   ...»  0°  O' 

Second  Pyramid  sommit, s  43  20 

Diagonal  Great  Pyramid,  a  44  55 

Distant  Pyramid  (?),  reputed  weat^    .  =  77  35 

Full  moon  near  setting,  about  .  =  78  35 

Wert  point, «  90  0 

Pyramid  of  Aboo-Roaah, «  135  56 

Delta  of  cultivated  land,  begins,  <a  161  0 

North  end  of  meridian, =>  180  0 

Delta  of  cultivated  land,  ends,  a  211  0 

Dome  of  Mehemet  Ali*8  mosque  in  Cairo,  »  245  38 

Sun  rising, b  260  10 

East  point  of  horizon, k  270  0 

Pyramids  of  Sakkara,  begin,  »  323  36 

„                „          end,        .         .         .         .  »  326  25 

A  distant  Pyramid,  probably  *  the  False  Pyramid,'    —  337  25 

Dashoor,  sharp  and  straight  Pyramid,  «  339  51 

Dashoor,  re-entering  angle  Pyramid,  »  340  53 

Distant  ruins  of  Pyramids,        ....«=  345  0 

8ome  very  distant, =  355  0 

South  i>oint> a  360  0 
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AZIMUTH   TRENCHES. 
Maboh  21,  23. 


WITH  THE  PLATFAIB  ALT-AZIMUTH  INSTBUMENT. 

The  observations  of  the  21st  being  only  approxi- 
mate as  to  signa]S|  those  of  the  23d  are  alone  pre- 
served. The  work  began  about  3  P.M.  and  finished 
at  8  P.M.,  in  the  shade  of  the  Pyramid  all  the  time 
from  the  sun ;  but  exposed  to  a  hot  wind  from  the 
south-west^  which  made  the  temperature  94*2*"  at 
5.18  P.M.,  and  91*0''  at  6.0  P.M.,  and  contracted  the 
size  of  the  level-bubble  fearfally. 

The  azimuth  trenches  here  observed  upon,  are 
described  in  the  linear  measures^  p.  126. 

The  first  step  was^  to  place  the  FlayfEur  instrument 
midway  between  the  north  and  south  trenches ;  and 
in  the  line  of  their  mutual  axes^  as  indicated  by  poles 
carefully  planted  at  their  outer  ends.  That  done,  the 
two  inclined  trenches^  viz.,  the  east-north-east  and 
north-north-east^  were  looked  at^  and  found  not 
to  converge  precisely  on  the  instrument^  but  on  a 
point  about  100  inches  west ;  so  that  the  correct 
line  to  have  taken  with  the  north  and  south  trenches 
would  have  been, — ^not  their  central  axes^  as  I  had 
done,— but  a  parallel  line  100  inches  west  of  that ; 
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in  fact  nearly  the  west  side  of  their  ends.  Instead, 
however,  of  moving  the  instrument  and  signals  to 
that  new  western  position,  I  preferred  to  move  the 
instrument  in  the  axial  line  of  the  north  and  south 
trenches.  First  northward,  until  it  reached  the 
intersecting  point  of  the  north-north-east  trench, 
as  shown  by  poles  at  its  either  end;  and  again 
southward,  for  the  intersection  of  the  east-north- 
east trench  :  separate  observations  of  the  north  and 
south  poles  being  made  at  each  station.  Hence  we 
have  for  the  crude  observations — 


At  Central  Station  vob  Nobth-nosth-sast  Tbxnch. 


Time. 

SigBaliat 

Mean  of  tiro  oppodte 

h.  m. 

5  30  P.M. 

Novth  end  of  North  trench,  . 

30*   21' 

Axis  of  North-north-east  trench,  . 

54    58 

South  end  of  South  trench,  . 

210     18 

North  end  of  North  trench,  . 

30    21 

And  at  < 

Central  Station  for  East-norte 

[  EAST  Trench. 

Time. 

SignAlsat 

M  een  of  two  opposite 
miexoeoopea 

h.    m. 

6     0  P.M. 

North  end  of  North  trench. 

337*  22'   49* 

Axis  of  East-north-east  trench,     . 

53    48     26 

South  end  of  South  trench,  . 

157    22    21 

North  end  of  North  trench, 

337     22     32 

6  43    .. 

Pole-star, 

336      4    36 

6  51    .. 

,,            ..... 

336      4     24 

6  58    .. 

»»             ..... 

336      4     20 

7     2.. 

f»             ..... 

336      4     18 

7     8.. 



336      4     24 

i 
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Hence  azimuth  angle  of  north-north-east  trench, 
fix)m  north  end  of  axis  of  north  and  south  trenches^ 
towards  the  east^  is 

54^  52^  -30^  19'  30'  =24^  32'  30' 
and  azimuth  of  east-north-east  trench  from  north 
end  of  axis  of  north  and  south  trenches, 

=  413^  48'  26'  -337'  22'  34'  =76'  26'  52' 

But  the  east-north-east  and  north-north-east 
trenches  being  more  accurately  cul^  or  better  pre- 
served than  the  others^ — should  have  their  azimuths 
compared  also  with  the  line  of  the  sockets  defining 
the  east  side  of  the  Pyramid's  base,  which  may  be 
accomplished  thus, — 

The  Pole-star  readings  taken  above,  include  the 
greatest  elongation  west  for  that  evening,  computed 
at  1'  37'  30' ;  therefore  336'  4'  18'  +  V  37'  30' 
=  337'  41'  48' ;  or  place  of  celestial  pole,  when  north 
end  of  axial  line  of  north  and  south  trenches  reads 
337'  22'  34'.  And,  as  the  circle  readings  increase  in 
going  round  west,  north,  east,-said  axial  line  of 
north  and  south  trenches  is  at  its  north  end,  19'  14' 
west  of  the  north  point  on  the  horizon. 

But,  by  observations  presently  to  appear,— the  line 
of  the  sockets  on  the  east  side  of  Great  Pyramid, 
deviates  at  its  northern  end  4'  44'  west  of  the  true 
north  point  Whence,  line  of  north  and  south 
trenches  points  14'  30'  west  at  its  north  end,  of  the 
similar  trending  of  socket  line  :  and  the  inclined 
trenches  have  a  less  inclination  from  socket  line, 
than  from  north  and  south  trenches  line ;  thus — 
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V^Niu  Motth  6&d  oC 

Men. 

BTonth  and  Booth 
tnnchUiML 

Bookflilineoii 

■Mtcidtor 

GxMtPynmkL 

X.V.X.  treneh, 

24<'S2' SO- 
TO 25  52 

24*»i8'  or 

76   11   22 

24^25'  15- 
76   18  87 

■.H.X.  — v.N.x.  trench, 

76**  26'  62*'      on 

51*53'  22- 
51   47     4 

61   54   19 

2               rnf.                 -                 -        -        - 
7eo  11'  22-  _ 

2                 mr,                                                . 

Mean,     - 

51*  61'  35- 

AZIMUTH   OF  ENTRANCE-PASSAGE 
OF   GREAT   PYRAMID. 

Afsil  3,  7,  1865. 

The  signal  observed  on  April  Sd  was  a  lamp, 
placed  on  a  box  upon  the  sand-heap  under  the 
granite  portcullis^  about  1000  inches  down  the 
entrance  passage ;  and  viewed  through  a  0'3-inch 
hole,  with  bevelled  edges,  in  a  board  fastened  to 
same  box ;  the  hole  being  placed  by  measure — 

25*9  inches  from  floor. 
25*9  „  roof. 

21*4  „  east  wall 

and  21*4  „  west  wall. 

The  lamp  flame  was  behind  or  southward,  and 
rather  below  this  hole,— in  order  to  make  said  hole 
appear  well  illuminated  when  viewed  from  above 
and  northward ;  i.e.,  from  the  position  of  the  instru- 
ment, at  the  top  of  passage,  or  rather  of  the  basement 
sheet, — as  this  extends  beyond  either  walls  or  roof. 

A  vertical  meridian  section  of  the  upper  end  of 
the  basement- sheet  appears  thus — 


AZIHTTTH  OF  EHTBANCB  PASaAOB      [SBCT.  HI. 


A  special  tripod-stand  was  therefore  prepared  for 
the  Flajfair  alt-azimuth  instrument^  having  tvo 
legs  29  inches  long,  and  one  10*5  inch^  ^^^^  ^th 
a  breadth  of  33  inches  at  the  top.  And,  hy  ehifdng 
that  stand  about;  it  was  finally  so  placed,  that  the 
centre  of  the  telescope  of  the  Play&ir  instniment; 
was  conrndered  to  be  in  the  line  of  the  axis  of  the 
entarance  passage  produced  outwards, — to  within  0*2 
inch.  The  following  observations  were  then  ob- 
tained for  the  azimuth,  after  others  for  the  dip  of 
the  passage  had  been  secured : — 


.JSU 

Ot^MtDUarTsd. 

.»^. 

«»^ 

llMDCfbOUl 

6  13    0  P.M. 

s  23  eo 

5  32  10 

6  41  15 

(Sign»ll»mp 
SignJUmp, 

j  57"  38'  SO* 
236     7   33 
236     7   26 
236     8   H 
67    38    68 

39*34' 
7  42 

7  40 

8  24 
5S  38 

67°  39*  12* 
236     7   38 
236     7    33 
236     8    19 

67    39    18 

6  63    0  P.II. 

7  7    6 
7  IS    0 

237    38   46 
56     «  40 
237    39+«. 

39  66 
10    7 

237    39    51 
66      9    54 
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the  following  being  the  steps  of  computation : — 


mmnfawd  end 

oftttlaaeope 

■ada. 

obtarrad. 

Admath  angle. 

Rednetlontoa 
North  meridian. 

Pole  of  paaaage 
and  pole  of  aky. 

East? 
h.  m.     8. 
7  21  37  ) 
Sid.  time ) 

nalySOiitii ) 
Polaris,     . 

5r  3^  15*' 
236     7   50 

ISO**    0'    0^ 
1    37   20 

23r  89'  15*' 
237   45    10 

West? 

h.  m.    L 
7  56  42) 
Sid.  time  ) 

Lamp-signal 
Polaris, 

237    39    51 
56     9   54 

180     0     0 
1    35    11 

57    39   51 
57   45     5 

Hence  in  one  way  of  the  illuminated  end  of  the 
telescope  axis,  the  north  pole  of  the  P]n*amid  en- 
trance passage  is  6^  56^  and  in  the  other  5^  14', 
west  of  the  polo  of  the  sky ;  or,  on  the  mean  = 
6'  34"  west 

April  7,  6  P.M.— On  this  day  a  new  lampHsdgnal 
was  duly  centred  in  the  entrance  passage,  under 
the  granite  portcullis,  and  observed  with  the  Playfair 
alt-azimuth  from  above  and  northward  as  before, — 


Time  by 
watch. 


h.  m.  a. 

6  48  0 

6  54  20 

7  1  40 


OttJeot  ohaenred. 


Lamp-signal, 
Telescope  re- ) 
versed,      .  ) 
Polaris, 


Lamp-signal, 


Miciosoopa  A. 

Micro. 
aoopeB. 

17r*  36'  21*' 

357    36   52 

356     5   30 
176     6    18 

356  7     0 

357  36   56 

36'   46" 
37     36 

6     18 

6  32 

7  34 
37    36 

Mean  of  both 

aximnthal 
mioroBcopea. 


nr  36'  34^^ 

357  37  14 

356  5  54 
176  6  25 

356  7  17 

357  37  16 


the    following    being    the   steps   of   computation, 
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separating  the  observations  with  iUumined  end  of 
axis  east  or  west : — 


8id«raatiine. 

Oltfeet 

Axlmnth  ugle. 

BedneCioii  to 

North 

maridiAii. 

oTaky. 

h.  m.    iL 

7  63  20 

8  7     0 

L«mp      ) 
Ronth,     ] 
PolariB, 

•  •  • 

nr  36'  34^ 

356     6    64 
356     7    17 

180^    0'     0*' 

1    36   30 
1    34     8 

85r»  36'  34*' 

357  41  24 
367   41    26 

7  69  40 

L«mp      ) 
Sooth,     ) 
Polarifl, 

357    37    16 
176     6   26 

180     0     0 
1    34   64 

177  37  16 
177   41    19 

Hence,  in  the  two  ways  of  the  telescope,  the  pole 
of  the  passage  is  shown  to  be  west  of  the  pole  of  the 
sky,  by  4'  50^  and  4'  4' ;  mean  =  4f  27*. 

But  result  of  April  3d,  said  5^3^' ;  therefore  mean 
of  both  days  =  6'  O',  for  azimuthal  deviations  of 
pole  of  entrance  passage  west  of  pole  of  sky. 
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EAST  SIDE  OF  GREAT  PTBAHID. 

April  26,  27,  1866.— After  preliminary  trials  on 
April  25,  the  Playfair  instrument  was  taken  on  the 
26th  to  a  nick  cut  out  in  side  of  rubbish-heap  on 
eastern  flank  of  Great  Pyramid,  and  made  there  to 
observe,  azimuthally,  signals  which  had  been  duly 
centred  over  the  outer  comers  of  the  north-east  and 
south-east  basal  sockets, — a  similar  observation  being 
aft;erwards  made  of  the  Polar  star.  After  several 
trials  and  adjustments  of  the  stand,  to  bring  it  into 
the  vertical  plane  between  the  two  signals,  the 
instrument  was  well  levelled,  and  the  following 
observations  were  taken ;  the  change  of  readings 
by  ISO""  for  the  same  object^  showing  when  the 
telescope  was  reversed,  and  the  opposite  half  of  the 
asdmuthal  circle  brought  into  play  : — 


Tbntper 
watch. 

Ot^eot  olMMsved. 

MierotoopeA. 

Miero- 
■oopeB. 

MeanoflMth 

aiiinutlud 
microBCopttk 

h.  m.    1. 
6  50  45 

6  56  25 

7  1  30 

South  socket, 
North      „ 
South      „ 
North      „ 
PolariB, 

•  •  • 

•  •  • 

350*    6'  52-^ 
170     8    26 
170     7    20 
350     9    14 
168   49    10 
348    50     0 
168   51    28 

6'64-' 

8  31 
7  24 

9  0 

49  10 

50  14 

51  20 

350**    6'  58'" 
170     8   28 
170     7    22 
350     9      7 
168   49    10 
348   50     7 
168   51    24 

VOL.  li. 


N 
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Applying  then  the  correction  +  2h.  20  m.  Oato 
reduce  the  watch  time  to  sidereal  time, — and  com- 
puting for  the  time  thus  found,  or  2li.  9m.  61& 
after  the  greatest  elongation  west^  that  the  reduc- 
tion of  the  Pole  star  to  the  north  meridian  was 
=  +  1**  22'  29", — ^the  polar  pointing,  or  trending  of 
the  line  of  the  two  socket  comers  on  east  side  of 
Pyramid,  is^  4'  44''  west  of  the  polar  point  of  the 
sky,  referred  to  the  north  horizon. 

NORTH  SIDE  OF  ORRAT  PYRAMID. 

At  4h.  30 m.  p.m.  placed  the  PlayfEtir  altrazimuth 
imtmment  on  <».t4  half  of  nXn  mbbU. 
heap,  where  a  nick    had   been   prepared  durinfi: 

outer  comers  of  north-east  and  north-west  sockets. 
The  position  was  very  difficult  to  attain  in  any  way, 
on  account  of  the  steepness  and  looseness  of  the 
rabbish-heap,  which  owes  its  present  compound 
shape  and  extra  steepness  of  slope — ^to  the  excava- 
tions made  by  Colonel  Howard  Vyse  on  the  original 
rabbish-heap ;  for  that  heap  was  previously  of  the 
ftame  simple  form,  as  those  still  to  be  seen  on  the 
other  three  sides  of  the  Pjrramid.  The  wind  was 
violent,  and  the  air  often  so  filled  with  sand  and  lime- 
stone-dust, that  I  could  seldom  open  my  eyes  with 
impunit}%  though  holding  them  aa  close  as  I  could 
to  the  telescope  or  microscope  eyepieca  My  right 
hand,  by  continual  overtasking  during  the  several 
last  clays,  had  Ix^come  so  sprained,  that  the  Playfair 
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instrument  had  to  be  lifted  for  me  by  Mr.  Inglis»  in 
placing  it  on  its  stand*  He  likewise  adjusted  the 
observing  signals  over  the  outer  comers  of  the  two 
sockets ;  at  the  north-east  socket,  a  camera-stand  ; 
and  at  the  north-west  socket^  finally,  an  18-inch 
rod,  which  he  held  vertical  by  hand. 

Not  until  close  upon  seven  o'clock,  when  day- 
light had  almost  entirely  vanished,  had  we  obtained 
a  place  where  the  instrument  was  sufficiently  in 
the  line  of  the  two  signals,  and  could  see  them 
both, — so  extensive  and  troublesome  were  found  the 
necessary  diggings  into  the  side  of  the  steep  hill  of 
loose  rubbish  and  dust 

At  length,  after  various  trials,  the  instrument 
and  its  stand  were  erected  in  a  new  hole ;  hastily 
levelled ;  and  the  following  observations  obtained 
with  single  microscope— 

Wettngnal,  -  256°  35',  and  East  ngiud,  76^37' 
Again,        „  «  256  37    and        „  76  37 

Now  these  notes  show  a  discrepance  of  2^  some- 
where, and  though  I  turned  to  the  west  signal  im- 
mediately, the  growing  darkness  prevented  my  seeing 
it  again ;  while  the  east  signal,  on  being  looked  for, 
was  found  to  have  been  blown  down  in  the  interval. 
Directing  therefore  immediately  to  Polaris,  the  fol- 
lowing observations  were  taken : — 

li.  m.  1. 

At  7  2    0  per  watch,  azimnth  of  Polaris,  .  -  165''20'   O'' 

7  4  60          „                        „  .  =.   166  21     0 

7  6  30           „                         „  .  «   166  21  30 

Means,  ->  7     4  37,  or  9h.  28m.  128.  sidereal  time,        -   166*»20'60^ 
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The  reduction  to  the  meridian  for  the  above 
sidereal  time^  or  2h.  21nL  608.  after  time  of 
greatest  elongation  of  Polaris  west,  =  1**  19^  40"^ : 
making  reading  for  celestial  pole  =  166''  40^  30"" 
referred  to  north  horizon. 

And  if  we  take  a  mean  of  the  signal  measures 
just  as  they  stand,  adding  90''  to  the  degree-reading 
for  the  west  end, — ^we  obtain  166**  36'  30^  for  the 
azimuth  of  the  polar  direction  of  the  Pyramid 
deduced  from  its  north  side,  as  defined  by  the  ter- 
minal sockets'  outer  comers  there, — vindicating  that 
such  line,  is 

4' 0^  West  of  odesUal  pole. 

I  need  hardly  remark  that  this  observation  re- 
quires repetition,  and  would  have  been  repeated  by 
me,  but  that  another  night  was  not  possible. 


SECTION  IV.— HEAT  MEASURES. 


INTRODUCTION. 

The  instruments  employed  in  these  measures^ 
including  the  meteorological,  were — 

1.  An  aneroid  barometer,  by  T.  Cooke  and  Son ; 
compared  by  J.  Hartnup,  Esq.,  Director  of  the 
Liverpool  Observatory,  through  0*6  9  2-inch  of  baro- 
meter range,  and  through  25*6''  of  temperature,  with 
the  result — ^that  it  is  correct  to  '00 1-inch  at  83*0* 
temperature;  but  has  a  thermal  correction  of 
0'00243-inch  for  one  degree  of  Fahrenheit,  +  above, 
and  —  below  the  temperature  of  83*0^ 

2.  Thermometer,  '  Casella  0,'  a  mercurial  travel- 
ling thermometer,  scale  engraved  on  glass  tube, 
compared  at  the  Liverpool  Observatory  on  Jime  1, 
1865,  and  found  by  three  observations  to  be  O'l"* 
too  high,  at  or  near  62^ 

Therefore  the  correction  to  be  applied  to  its  read- 
ings is  —  0*1°. 

3.  Thermometer,  *  Casella  1500,'  a  mercurial, 
Phillips'-maximum  thermometer,  scale  engraved  on 
glass  tube,  and  found   to  have  top   of  unbroken 
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mercurial  column,  10*1''  distant  from  top  of  broken 
part^ — ^when  this  is  being  driven  along  slowly  by 
expansion. 

Adding  therefore  101''  to  any  reading  of  the 
column  part,  its  readings  are  then  found  O'S'  too 
high ;  hence  the  correction  for  such  readings  is 
—  0-3^  at  or  near  62^ 

4.  Thermometer,  '  Casella  1499/  a  mercurial, 
Phillips'-maximum.  Column  correction  =  +  9*6** ; 
with  which  added,  the  final  correction  on  the  Liver- 
pool standard  is  -  0•2^  at  or  near  62^ 

5.  Thermometer,  'Casella  1834/  a  spirit  mini- 
mum thermometer,  for  whose  corrections  see 
Meteorological  Journal. 

6.  Ayrton's  Fastre's  dry-bulb ;  a  mercurial  ther- 
mometer, scale  Centigrade,  and  engraved  on  the 
glass  tube ;  it  reads  too  high,  and  requires  a  cor- 
rection to  its  readings  of  — 1*1**  Fahrenheit 

7.  Ayrton's  Fastre's  wet-bulb ;  a  mercurial  ther- 
mometer, Centigrade  scale  engraved  on  the  glass 
tube  ;  it  reads  too  high,  and  requires  a  correction 
to  its  readings  of  —  0*9''  Fahrenheit.  Both  of  these 
thermometers  were  of  exquisite  manufacture,  and 
were  kindly  lent  me  by  Mr.  Ayrton  for  Pyramid 
observations. 


METEOROLOGICAL  STATION. 


This  Wiis  established  in  our  dining-room  tomb,  at 
East  Tombs.     Said  tomb  was  veiy  shallow  in  depth 
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and  large  in  opening, — not  very  diflfei-ent  from  two- 
thirds  of  a  sphere,  worked  out  in  the  middle  of 
the  cliff,  and  towards  the  east-north-east.  The  sun 
only  shone  into  it  early  in  the  morning,  for  a  short 
time  ;  and  then  the  thermometer-box,  of  mahogany, 
with  louvre-boarded  sides,  was  always  carefully 
placed  in  the  shade.  Every  facility  was  given 
through  the  day,  for  the  wind  to  blow  freely  on  the 
thermometer  bulbs ;  but  I  am  afraid  that  at  night, 
the  minimum  thermometer  may  possibly  have  been 
rather  too  well  protected  by  the  roof  of  the  tomb  or 
cavern ;  for,  on  the  only  night  when  we  had  simul- 
taneous observations  on  the  summit  of  the  Pyramid 
and  at  East  Tombs, — the  depression  of  temperature 
at  the  former  was  much  more  than  it  should  have 
been  for  the  height ;  or,  assuming  the  summit  ob- 
servations true,  the  minimum  temperature  at  East 
Tombs  was  abnormally  high. 

Otherwise  the  station  was  a  respectable  one  for 
its  purposes,  and  in  locality  may  be  described  as 
follows : — 

EAST  TOMBS  METEOROLOGICAL  STATION. 

Latitude,  .         .         .         .     =     29°  68' 45^  North. 

Longitade,  approximate,  .         .     b     2b.  5m.  East  of  Greenwich. 

Height,  above  the  sea, ■s'     1600  inches. 

«       800 


„  well-water, 

„  neighbouring  plain,    . 

Depth,  below  neighbouring  hill-top, 

Great  Pyramid  luivcment. 
King's  chamber  floor, 
outcrop  of  air-channels, 
present  Pyramid  summit, 


620 

260 

980 

2G68 

4210 

G420 
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See  also  Map  in  Plate  IL  voL  L 


Distaooe  direct  from  Red  Se%  .        .        .     «*        87 

„  n  Meditenmneaii,  ■>       110      „ 


Distance  from  Medxtemuiean  along  tht  ooiin» 

of  the  NUe, -  150 

Distance  from  cnltivated  land,  aboat,  ■>  0*5 

Distance  from  Great  Pyramid,  abont,  »  0*2 


fft 
ffff 
fft 


WELL  TEMPERATURES  NEAR  CAIRO. 

The  wellfl^  the  temperature  of  whose  water  is 
here  alluded  to,  are  frequent  in  and  about  the  city 
of  Csiio, — sometimes  single,  and  sometimes  in  a 
cluster  of  three, — ^but  always  fitted  up  with  a 
sakeeah  or  water-raising  apparatus  turned  by  bul- 
lock, donkey,  or  other  animal  power, — and  consist- 
ing chiefly  of  a  vertical  wheel,  raising  one  side  of 
an  endless  band  garnished  with  earthen  water-pots. 
The  observations  for  temperature,  were  usually  made 
in  the  stream  of  water  flowing  out  of  the  basin  into 
which  the  water-pots  emptied  their  supply.  But  if 
the  machine  was  not  at  work  at  the  moment,  I 
raised  the  water  for  myself  with  a  glass  tumbler  and 
string,-measuring  only  the  tJiird  or  fourth  tmn- 
blerful  drawn  up  ;  and  no  temperature-difference 
between  the  two  methods  at  tiie  same  well,  could 
be  detected, — ^though  there  was  much  difference,  and 
apparently  constant^  between  one  well  and  another. 
The  reason  of  this  variation  I  could  not  make  out, 
for  there  was  very  little  difference  generally  in  the 
depth  of  the  wells ;  the  country  was  flat  on  the  sur- 
face ;  and  it  was  to  be  presumed  that  all  the  wells 
drew  upon  the  same  subterranean  sheet  of  water. 
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Wells  near  Cairo. 


Teinperaturt  of 

1 
DeuUi 

orwdi 

■pproxi- 

Date. 

Hour. 

Xaine  uf  Well 

Air. 

Wmter. 

naMj. 

1864. 

h.   m. 

indMi. 

Dec.  21. 

9   15  A.M. 

White  well,  Boolak  roMi, 

61  O** 

71-2*' 

400 

>>       i» 

9  30    „ 

Coppenmith*B  well,  do.,  . 

58-5 

70-0 

500 

If       >t 

11  30    „ 

>>              >* 

68-0 

701 

•  •  • 

»     28. 

3    Op.fiL 

East  ride  of  Usbekeeah, . 

670 

68-0 

400 

>.      29. 

9  30  A.M. 

At  Casr  Nuzha, 

601 

67-3 

350 

*>             $9 

10  30    „ 

Beyond  Caar  Nnzha, 

66-5 

69-9 

400 

»,     30. 

9  30  a.m. 

White  well,    . 

64-0 

71-0 

400 

»»       >» 

9  60    „ 

Coppersmith's  well. 

63-0 

70-2 

500 

»     3L 

4  30  p.m. 

Coppersmiths  well. 

64-0 

69-6 

500   . 

I8G5. 

1 

1 

Jan.     4. 

G  55  A.M. 

White  well,    . 

490 

71-0 

400 

May     3. 

8    0    „ 

At  Casr  Nuzha, 

68-0 

694 

350   . 

>i       »» 

8  15    „ 

Beyond  Casr  Nozha, 

680 

70-8 

400  1 

1 

Opbn  water  in  the  Nile,  near  middle  of  Stream. 


Dat«. 

Hour. 

Where. 

1 
Temperature  of 

Air. 

1 
Water. 

1864. 
Dec.  31. 

1866. 
Jan.  2. 

h.    m. 

4     0  P.M. 

6  55  A.M. 

(  Between    Boolak    and  ) 
Crezireh,    .                  .  ( 

660^ 
640 

1 

583  ! 
588 

WELL  TEMPERATURES  NEAR  THE  PYRAMID. 


Temperatare. 

Depth  to 

DMte. 

Hoar. 

Name  of  Well 

aorfliea 

Air. 

Water. 

of 
water. 

1865. 

h.    in. 

incbea. 

Jail    26. 

4     0  P.M. 

King  Shafre'B  well, 

69-6° 

68-6« 

105 

>»                99 

4  10    ., 

fKing  ffliafk^a  weU ;  this  temO 
1  panture  appeara  low,  bot  haa 

68-5 

63*3 

•  •  • 

F^.     10. 

11    10  A.M. 

<  noted  midar  it  In  tlie  obaerr*  > 

ing-book  that  it  waa  txacUy 
I,  meaanred.                               J 

68-0 

61-0 

••• 

April  23. 

4  50  p.m. 

King  Shafre's  well, 

88*2 

66-8 

105 

4  65    „ 

Sand  near  well,  ■■  89, 

66-7 

•  •« 

6  16    „ 

Abdallah'B  well  in  field, 
(  A  aimiUr  well,  a  few  ) 
(    feet  farther  North,     .  ( 

66-9 
68-0 

130? 

i>        >f 

•  •  • 

»»        »> 

Another, 

69-3 

• .  • 

9t              »> 

Another, 

697 

•  •  • 

»»               »» 

Another, 

711 

... 

»»               »> 

Another, 

70-2 

••  • 

99              »> 

Another, 

69-3 

•  •  • 

*«               » 

Another, 

68-8 

••  • 

f>               l> 

Another, 

70-3 

•  • . 

6     0    „ 

Abdallah's  well  retomed  to, 

67-3 

... 

6  34  P.M. 

King  Shafre's  well. 

66-8 

105 

Of  these  wells  near  the  Pyramid,  the  most  re- 
markable one  by  far  is  that  called  King  Shafre's, 
being  a  square,  masonried,  sepulchral-looking  shaft, 
— 105  inches  deep  from  the  alabaster  floor  to  the 
water-surface,  and  with  a  depth  of  water  of  70 
inches  below  that  again, — in  the  eastern   room  of 


Shafre 
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the  recently-discovered  and  excavated  building 
called  King  Shafre's  Palace  or  Tomb,  south-east 
of  the  Sphinx ;  and  in  which  well,  was  found  by 
Mariette  Bey,  the  broken,  life-sized  statue  of  King 

IC--^  ^Oj,  in  diorite.     Hence  this  well 

has  really  some  claim  to  show,  what  the  temperature 
of  a  water-well  in  the  Great  Pjrramid  would  be. 

All  the  rest  of  the  wells  noted  under  this  heading, 
were  agricultural  wells  in  the  alluvial  flat  east  of 
the  Pyramid  hills.  With  reference  to  the  observa- 
tions of  April  23,  the  following  note  appears  in  the 
observing-book : — 

April  23. — No  wind ;  dull  hazy  evening  :  sun 
coloured  of  an  unwholesome  primrose  yellow ;  locusts 
appearing  from  the  south-west  The  water  to  be 
examined  was  drawn  always  from  the  wells  in  a 
small  tin  kettle  at  the  end  of  a  rope ;  and  only  after 
said  kettle  had  been  kept  plunging  in  and  out  for 
some  minutes,  and  then  depressed  for  as  long,  to  near 
bottom  of  well  The  temperature  was  taken  both 
hjfcUl  and  rise ;  that  is,  the  air  being  warmer  than 
the  water,  the  thermometer  was  plunged  into  the 
fluid,  and  kept  in  until  it  ceased  to  fall ;  then  being 
taken  out,  evaporation  lowered  the  bulb  below  its 
previous  lowest,  —  in  which  state  it  was  again 
plunged  into  the  water,  and  rose  up  to,  or  very 
nearly  to,  what  it  had  reached  at  first  when  de- 
scending from  the  warmer  air. 

The  reason  of  the  different  temperatures  of  the 
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waters  of  the  different  wells  in  the  alluvial  plain, 
we  could  not  discover  at  the  time,  or  since :  for 
their  construction  and  situation  seemed  all  so  very 
similar;  viz.,  circular  holes  eight  to  twelve  feet 
broad,  and  fifteen  to  twenty  deep,  lined  about  their 
lower  parts  with  Indian~com  stalks.  The  last  four 
northward  weHs  were  being  worked  by  the  villagers 
with  the  shadoof:  the  first  five,  were  not  being 
worked  in  any  way.  In  some  of  the  extreme  cases 
of  anomalous  temperatures^  the  kettlefiil  of  water 
experimented  on  was  emptied  upon  the  ground,  and 
a  new  haul  taken, — ^but  in  no  case  was  the  nume- 
rical result  of  the  first  experiment  thereby  sensibly 
altered,  for  thcU  well 


GREAT  PYRAMID   TEMPERATURES. 


Date. 

Time. 

aaltfeet 

bolL 

Wet 

18e5. 

h.        h.  m. 
10  to  10  35  a.m. 

( In  dost  under  coffer ) 
in  King's  duunber, ) 

1 

75-a» 

•  ■  • 

ff 

t9                         »t 

'  In  air,  at  intenralt 
of  five  minntee,  by 
Mr.  Ayrton's  Fa»- 
tre's      thermome- 
ters, corrected  for 
indez-enrors, 

757 
75-4 
75-2 

65-8* 

65-8 

65-8 

** 

»»                         »» 

In  dost  on  floor  in  ) 
Qneen's  chamber,  ( 

74-3 

■  •  • 

f» 

t»                         >t 

Again,     . 

74-3 

•  •  • 

N,B. — ^Temperature  of  Queen's  lower  than  that 
of  King's  chamber,  though  latter  is  more  elevated. 


Date. 

Time. 

Subject 

TempermtoTB  bj 
CeeelUO. 

1865. 
January  26. 

h.     m. 

10  27  A.BC 

10  44  A.!!. 

i  Floor    of    King's] 
I      chamber  in  tem-  > 
(     perature,  .         .  ) 

(  Floor  of  Queen's] 
I      chamber  in  tem-  > 
(      perature,  .         .  ) 

76-6'  Fah. 
74  3*»  Fah. 

Temperature   of  Queen's,  again    lower   than   of 
King's,  cliambcr. 
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DiUa. 

Time. 

Sulject. 

Tempentnre 

1865. 

h.    m. 

March  2a 

10  60  A.M. 

South  air-channel  in 
Sling's  chamber, 

75-2*' 

»ff 

1    Of.m. 

Da            do. 

75-2 

Mardi21. 

10  37  A.M. 

North  air-channel  in  ) 
King's  chamber,      .  ) 

750 

n 

0      0  P.M. 

Do.            do. 

750 

March  23. 

9    0  a.m. 

North  air-channel  in  ) 
Sling's  chamber,      .  ) 

75-0 

n 

11      0  ^.M. 

Do.            do. 
(  In  dust  at  descent  into  ^ 

750 

March  25. 

9  30  a.m. 

<    well     from    Grand  > 

73-2 

f   Gallery,  .                 .1 

(In  dust  in  hole   of  i 

t» 

9  50  a.m. 

<    floor     of     Queen's  > 
1  In  dust  of  well-mouth  j 

74-5 

ft 

10   13  A.M. 

<    of  Grand  Gallery  re-  > 
1    peated,    .                 .  i 

73-2 

» 

10  45  a.m. 

South  air-channel  in  / 
King's  chamber,      .  ( 

751 

ft 

10  57  A.M. 

North  air-channel  in 
(    King's  chamber, 
fDo.,   but  meanwhile^ 
two   travellers    and 

74-9 

>f 

11   25  A.M. 

"     their     Arabs      had  V 

entered     and    gone 
.  again,     . 

76-3 

If 

0  15  P.M. 

Still  in  same  place,    . 
^In    further    part    of" 
north      air-channel, 
outside    King's 

76-2 

» 

0  20  P.M. 

"     chamber,    where   it  ^ 
is     entered     by     a 
forced  passage  from 
^  the  antechamber,     . 

74-7 

March  29. 

10  A.M.  to  1  P.M. 

760 

NORTH  AIR-CHANNEL. 


On  March  30,  1866,  had  six  buckets  of  water 
poured  in  quickly  one  after  the  other  at  top  of 
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north  air-channel, — ^where  it  cxopa  out  on  the  ex- 
terior of  the  Pyramid, — expecting  that  they  wonld 
run  through,  carrying  the  mean-temperature  with 
them, — and  down  to  the  excavated  croes-paasage, 
which  meets  said  air-channel  firom  north  end  of  ante- 
chamber. But  no  water  came  through;  the  shaft 
being  evidently  plugged  up  somewhere, — as  it  was 
in  Colonel  Howard  Yyse's  day,  before  he  cleared  it 
Meanwhile  I  was  waiting  at  said  cross-passage  with 
a  candle,  two  thermometers^  and  a  tin  mug, — and 
observed  the  following  rise  of  temperature  in  the 
air  of  that  confined  locality,  evidently  firom  the 
effect  of  my  own,  and  the  candle's,  heat 


h.    m. 

9  15  A.M.,  tempentare  hyCtmihkO'^14'^^,  byspiril 

imin. 

Th.-74'«" 

9  30 

75-0 

>f 

76-0 

9  45 

77-8 

1* 

•  •  • 

10    0 

78-2 

I* 

•  «  « 

10  15 

781 

>t 

77-0 

10  30 

77-6 

» 

77-6 

10  45 

77-8 

n 

77-4 

11     0 

76-8 

» 

76-8 

11  15 

77-8 

>» 

77  5 

11  30 

77-6 

« 

77-4 

11  45 

77-2 

• 

76-8 

SOUTH  AIR-CHANNEL. 

On  April  1,  at  10.45  A.M.,  six  buckets  of  water 
were  poured  down  the  open,  upper,  outer  end  of 
south  air-channel ;  and  in  half  an  hour  afterwards  it 
began  to  trickle,  but  only  to  trickle,  through  the 
south  air-channel  mouth  in  the  King's  chamber,  and 
on  to  the  floor.     At  llh.  27m.  A.M.,  I  began  to 
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catch  it,  as  it  thiis  came  out  of  the  mouth  of  the 
hole,  in  a  one-ounce  glass ;  and  tested  the  tempera- 
tures of  successive  fillings,  as  follows — 

First, «  74-5'' 

Second, =  73*5 

Third, -  74-2 

Fourth, =»  74-6 

When  the  thermometer,  wet  with  any  previous 
experiment,  was  held  in  the  air  whUe  the  glass  cup 
was  refilling,  its  column  went  down  to  72"*  and  7 1"*, 
pretty  quickly ;  and  with  more  time  would  go  down 
as  low  as  66•3^  But  tins  was  an  effect  of  evapora- 
tion ;  and  the  true  temperature  of  the  water,  which 
went  on  trickling  for  more  than  half  an  hour 
through  the  air-channel  hole — ^was  close  to  74*5^ 
as  shown  by  the  thermometer  immersed  in  it,  and 
kept  there,  on  each  occasion,  upwards  of  one  minute. 


SUMMIT  OF  GREAT  PYRAMID. 

April  10,  1865. — Observed  the  following  tem- 
peratures by  *Casella  0,'  placed  temporarily  in  windy, 
but  shaded  from  sky,  places^ — 

h.  in. 

At  8  45  p.BC  appar.  solar  time,  temperature,        a  60'0°  Fahr. 

8  54  „  „  =  57-3 

9  8                    „                         „                    «  66-0 
9  14                    „                        „                    =  55-4 

April  11,  0  25  A.M.  „  „  =  54-3 

0  47  ,.  „  =  63-9 

0  68  „  „  =  54-3 

Dajr-break,  „  „  «  60-0 

Sunrise,  „  „  ^  490 


N.B, — Spirit  minimum  at  day-break  was  at  »     51*0 

VOL.  II.  O 
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METEOSOLOOICAL  JOUBNAL  AT  EAST  TOMSS. 


,._    1  o«c 

Air  Shade-Teaivcntare 

1 

jAXUAkY  looo. 

Air 
PresKore 

at 
Station. 

Dry-bulb. 

Wet-lmlb. 

Self-Regis- 
tering 
JfazimoBi 

and 
(Minimum). 

Mem  Tem- 
perature 

and  (Daily 
Bulge} 

fromzMf- 

RegiAtcring 
ThennB. 

CompntMl! 

1 

D*y. 

Hoar,  App. 
Solar  time. 

Wciglitef 

YawMrla 

cnDtc  toot 

of  Air. 

By 
Maz.Th. 

By 

Min.Th. 

bl4th, 

11  A.1C 

1  P.M. 

Inches. 
30-25 
30-20 

•Pah. 
58-4 
59-9 

•Pah. 
57-6 
59-8 

•Pah. 
51*4 
53-0 

•Pah. 
(55-5) 

•  •  • 

•FUl 

•  •  ■ 

Onlni. 
3-4 

3« 

2     ., 

30-18 

621 

62-0 

63-6 

•  •  • 

•  • . 

3*5 

3  „ 

4  „ 
7    ,. 

3016 
30-16 
30-15 

60-4 
61-6 
60*6 

60-0 
62-0 
60O 

51-9 
511 
52-6 

62-3 

•  •  • 

•  ■  ■ 

69-2 
(61) 

•    ■    • 

3-2 
30 
3-4 

©  15th, 

8  A.]f . 

3013 

67-9 

67-3 

511 

(67-0) 

■    «    a 

3-3 

10    „ 

30- 11 

61-9 

61-5 

55-6 

•  ■  • 

•   •    • 

41 

0  P.M. 

3010 

669 

66-6 

55-6 

•  •  ■ 

•   •    • 

35 

3    „ 

3006 

641 

63-5 

55-6 

67-3 

61-6 

3-8 

7    ., 

3010 

611 

60-3 

561 

•  •  • 

(11-5) 

4-3 

dieth. 

8  A.M. 

10    „ 

30-14 
30-18 

56  0 
59-3 

55-5 
59-2 

51-3 
53  6 

(64-7) 

•  •  • 

•  •    • 

•  •    • 

3« 

3-8 

0  P.M. 

30- 13 

62-3 

620 

53-6 

•   •  • 

•    •    • 

3-5 

i  17th, 

3    „ 

7    .. 

7  A.M. 

3012 
3015 

30-21 

63-3 
610 

48-4 

630 
60-8 

48-2 

51-8 
54-9 

43-8 

•  •   • 

67-6 
(47-6) 

•  •    • 

693 
(16-4) 

•  •    • 

30 
40 

2-7 

9    „ 

30-24 

57-3 

57  0 

500 

•  •  • 

•    •    • 

3.2 

0  P.M. 

3    .. 

7  •„ 

3017 
3016 
30- 18 

64  3 
643 
60-3 

63-2 
64  0 
600 

540 
550 
516 

•  •  t 

•  •   • 

65-5 

»  •   • 
•    •    • 

58-0 
(15-0) 

34 
30 
3-2 
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GREAT  PYRAMID  HILL,  in  the  year  1865. 


and  M  oiflton. 

Clouds. 

Wind. 

Remailci. 

OompatcM 

Quan- 

Velocity 
ininilea 

Dlnc- 

Wds^tof 

Hnndditj 

nlatiTe 

SiitslOa 

Vspoor 
required  to 
aaturaiea, 
cubic  foot 

of  Air. 

tity 

Quality. 

per 
hour. 

Hon. 

Orainii. 

61 

21 

3 

Cirro-cumuli, 

2 

V, 

f  Heayy  smoky  haae  over 
(  Cairo. 

62 

2-2 

6 

Cirma,   . 

1 

K. 

56 

2-7 

5 

(  Cirrus  and        ) 
(    cirro-cumuli,  ) 

0 

0 

56 

2-6 

4 

Cimu,  .         • 

1 

w. 

49 
58 

3-2 
25 

6 
10 

Cirrui,  . 
Cirro-strati, 

1 

0 

0 

f  IbFshaem  and  Sm/ne 
(  near  Thermometer-DOS. 

62 

2*0 

10 

( Cirro-strati       ) 

0 

0 

f  Blue,  hasy,  half  fog  half 
(  rain  effect  in  distance. 

*#•# 

mm  v 

JL  V 

)     and  nimbus,  i 

v 

66 

21 

10 

J  Cirro-strati 

(     and  drrns,     ] 

0 

0 

(Slight  shower  of  rain 
(  about  9  a.m. 

48 

38 

7 

Cirro-strati,    . 

0 

0 

57 

2-8 

10 

(  Cirro-strati       ) 
{     and  cirrus,     ] 
Nimbus, 

1 

N.W. 

Clouds  look  Teiy  watery. 

72 

1-7 

10 

8 

N.W. 

(Occasional  rain  drop- 
(  ping. 

72 

1-4 

0 

0 

0 

0 

68 

1-8 

0 

0 

1 

V, 

( Smoke  hanging  orer 
\  Cairo. 

56 

2-8 

0 

0 

0 

0 

( Smoke  still  hangs  over 
t  Cairo. 

46 

35 

0 

0 

0 

0 

66 

2-0 

0 

0 

0 

0 

(A  few  Stan  shining 
\  brightly. 

70 

1-2 

5 

Cirrus,   . 

0 

0 

r0  rose  by  compass  8. 
9fi  K  over  S.  end  of 
MasaraHllL 

60 

21 

5 

Cimis,    . 

0 

0 

J  Visited     Sphinx,    and 

I   found    it   looking 

straight  East,  ridge  of 

its  back  also  East  and 

^  West 

50 

33 

3 

Cirrus,   . 

2 

8. 

54 

31 

0 

0 

1 

8. 

56 

2-7 

0 

0 

0 

0 

Bright  star-light 
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^ ^  tkAm 

Air  fiOuule-Ttaipantei* 

JAKUAIiY  1009.             1 

Air 
Presaore 

at 
Station. 

Dry-bulh. 

Wet-bolb. 

Self-R«gU- 

tering 
Maximum 

and 
(MinimnmX 

Mean  Tem- 
perature 

azid(Dsily 
Range) 

fit>m  Seir- 

R^Kisiering 
Ttterma. 

CompoUf 

Day. 

Hour,  App. 
Solar  time. 

Weights 

By 
Max.Th. 

By 

MIiLTh. 

Vapovi 

cnUelba 

of  Air. 

9  18th, 

7  A.lff. 

8  „ 

iDchea. 
30*21 
30*21 

•Fah. 
551 
57*6 

•Fah. 
54-3 
57*3 

•Fah. 
46-2 
48-3 

•Fah. 
(53*5) 

•  •  • 

•Fah. 

•  •  ■ 
... 

OniML 
2-5 

2*7 

9    „ 

30*21 

67  9 

67-5 

48*4 

•  •  • 

••  ■ 

27 

0  P.M. 

30-14 

661 

65*0 

63-6 

•  •  • 

• .  • 

3*2 

7    „ 

30-14 

63*3 

62*8 

64*6 

660 

60-6 
(10*8) 

3« 

If,  19th, 

8  A.]f. 

30-21 

69*1 

6S'li 

48*6 

(66-9) 

•  •  • 

2-7 

0  P.M. 

3018 

66*3 

66*0 

63*8 

•  •  • 

•  •  • 

31 

3    „ 

30-19 

701 

70-0 

54*6 

•  •  • 

•  •  • 

3*0 

?  20th, 

7    „ 

7  A.M. 

30*24 
30-25 

66*5 
65-6 

65-2 
56*5 

64*2 
47-6 

70*0 
(55*0) 

63-0 
(U-0) 

•  •  • 

3*3 

2*8 

10    „ 

30-26 

64*2 

63*3 

53-6 

• « • 

•  •  • 

33 

T?  2l8t, 

0  P.M. 

3    ,. 

7    „ 

7  A.M. 

30-21 
30*16 
30*19 

30-15 

70-9 
72-9 
635 

56*3 

69*8 
72-4 
63*2 

56-3 

53*4 
551 
56-0 

62-8 

•  •  • 
73*0 

•  • . 

•  •  • 

•  m  • 

643 

(17-5) 

•  •   • 

27 
2-9 

4ii 

4*0 

9    .. 

30*18 

67  1 

67  0 

53-8 

(56*0) 

•  •   • 

41 

0  P.M. 

30*12 

631 

63*0 

58*6 

■  •  ■ 

•   •   • 

4-8 

3    ,. 

30*10 

661 

65*5 

60-4 

•  •  • 

•    •   • 

4^ 

7    .. 

30*11 

63-5 

63  1 

60-4 

66*3 

61*4 
(9*9) 

53 

©22d, 

8  A.M. 

9    „ 

0  P.M. 

3    .. 

7    ., 

30*15 
30*17 
30*13 
30*  10 
3013 

58-3 
600 
64*4 
68-7 
643 

58*1 
59-3 
!    640 
68-2 
638 

55-8 
57-0 
58-6 
59  0 
57-6 

(56*9) 

•  •  • 

•  •  ■ 

•  •  • 

69  5 

•  •  • 

•  •  • 

•  •  • 

628 
(13*5) 

4« 
47 
4« 
4-1 
43 

1 
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snd  Ifoisturt. 


Cmnpntad 


Humidity 

KUttre 

SaLsloa 


62 
52 

52 
46 
56 

48 
44 

37 
47 

56 

49 

33 
32 
61 

78 

79 

75 


Weight  of 

Vaponr 

ftqulndto 

cubic  foot 
of  Air. 


Grains. 
2-4 

2-6 
26 

36 

2-9 

2-9 
40 

50 
3-6 

2-2 
3-3 

5*6 

5-8 
2-6 

1-0 

11 

1-6 


Clouds. 


Quan- 
tity 
0—10. 


1 
1 

1 

5 

10 

0 
0 

0 
0 

0 

0 

0 
1 
3 

4 

10 

8 


70 

21 

9 

82 

1-2 

4 

84 

09 

10 

82 

11 

10 

68 

21 

0 

53 

36 

0 

64 

2-3 

1 

QuaUty. 


Cirroa,  . 
CimiB,  . 
CirmB  and 

cirro-strati, 
Cirma  and 

cirro-cnmtdi, 

Cirro-cnmoli, 

0 
0 

0 
0 

0 

0 

0 
CimiB,  . 
Cirma,  . 

Cirroa  and  fog, 

Fog, 

Cirro-cmnuli, 

Cirro-cumuli, 
Cirrua,   . 

Cirro-atrati,    . 
Cirro-atrati,    . 

0 

0 
Cirrua,   . 


Wind. 


Velocity 

in  miles 

per 

hour. 


1 
1 

1 
0 
1 

0 
1 

1 
1 

0 

1 

3 

4 
2 

0 

0 

1 

1 
2 

1 
2 
3 
3 
1 


Direc- 
tion. 


8. 
8. 


N. 

0 

8. 

N.W. 
N.E. 

0 
N. 

N.K 

N.E. 
N.E. 


0 
N. 

N. 
N. 

N.E. 
N.E. 
N.E. 

N.E. 

N. 


Ramarks. 


Smoke  and  haaa  toval 
orer  Cairo ;  the  gretn 
plain  also  with  mnoh 
mist  lying  upon  it 


/  Visited  the  third  Pyiar 
J  mid,  and  at  8  p.m.  wis 
1  in  tiie  interior  of  the 
I  Great  Fynunid. 


naie  lerel  orer  Cairo. 
(Took  Aneroid  levels  at 
-   Great  Pirramid.     (Bee 

JonmaLl 
( Smoke    nase    clearing 
away  over  Cairo  beftwe 
North-west  wind. 


j  Dense  level  hsaa 
(  Cairo,  and  along  Nile. 

(The  same  dense   hase 
(  continues. 

Hase  clearing  away. 

Hase  almoet  gone. 
A  few  stars  shining. 

{Heavy  fog  before  snn- 
risCf  and  still  over  cen- 
tral line  of  Nile  valley. 

(  Fog  driving  fh>m  North 
\  to  South. 

Fog  almost  concealing 
the  last  green  of  the 
valley. 

The  plain  visible,  but 
fog  over  Cairo  and  Nile 
valley.  At  4  p.m. 
Maasara  HiU  visible. 

Stars  shining  out. 


Haie  fog  in  distance. 

(  Hase  all  gone.   0  shines 
t  brightly. 
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Piwon 

BtlUcHL 

Dij-bnlliL 

Wdt-bnlh. 

UrtDg 

MsuTem- 

Conip.M 

DV. 

ISS-tlSl- 

crf«lt 

«^V 

«."„, 

(I23d, 

8  a.m. 

9  „ 

ijp.u. 
3    ., 
8    ., 

30-H 
30!  5 
30  13 
30-08 
3013 

6S-3 
69-1 
651 

67-7 
62-8 

•Fsh. 
552 
590 
65-0 
67-8 
62-4 

■Fsh. 
64-1 
67-1 
606 
61-6 
68-0 

-Fih. 

(55-0) 

62-2 
(12-7) 

4-6 

4-9 
5-1 
5-0 
4-6 

«24th. 

7  a.m. 

30-16 

69-6 

69-2 

66-1 

4-5 

8    .. 

30- 17 

57-3 

G7-0 

65-5 

4-6 

9    „ 

30-19 

601 

59-8 

67-2 

(56-7) 

4-S 

0  p.m. 

3016 

65-1 

6G-0 

66-8 

4-0 

3  P.M. 

3012 

G6-3 

66i) 

65-6 

34 

S    „ 

30-11 
3012 

G3-3 
62-3 

63fl 
61-6 

£3-6 
637 

G5-3 

fi98 
(10-9) 

3-4 
35 

g25th, 

7  a.m. 
9    ,. 

30  15 
30-16 

E2-6 
60-1 

62-4 
600 

48-5 

50-8 

(52^) 

3-3 
3-1 

Op.k. 

30-12 

671 

66-5 

546 

S^ 

3    .. 

30-10 

66-0 

6S-6 

66-6 

3-8 

y26th, 

7    „ 

7  4.M. 

3013 
30-11 

63-6 
52-3 

63-2 
62-6 

86i) 
49-5 

67-2 

68-7 
(151) 

3-9 
3< 

0    -. 

3013 

611 

CIO 

63-8 

[520) 

3-« 

0  p.m. 

30-08 

663 

66-2 

56-2 

3-7 

S27th. 

3    „ 

7    „ 

7  a.m. 
9    ,. 

30  08 
3010 

30-J6 
30-18 

683 
65-3 

590 
65! 

68-2 
64-8 

586 
648 

57  1 
68-0 

55-6 
59fl 

68-5 
(M-fi) 

<13-3) 

3-7 
4-3 

4-5 
4-8 
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uid  Ifotituro. 

Cloada. 

Wind. 

BamarkB. 

Gomimted 

0—10. 

Qnalitj. 

Velocity 

in  miles 

per 

hour. 

Diieo- 
tion. 

HuBlditj 

Weight  of 

YaiKrar 

nquindto 

eaUofoot 

of  Air. 

OtrIm. 

02 

0-4 

10 

Fog,       . 

3 

N. 

Dennelbg: 

88 

0-7 

8 

Cirma,   . 

2 

V. 

Fog  decroHing. 

76 

1-7 

6 

Cirma,  . 

2 

N. 

68 

2*4 

6 

Cirro-strati,    . 

4 

N. 

73 

1-7 

2 

GimiB,  , 

2 

N. 

80 

1-2 

3 

Fog, 

1 

V, 

( Fbg  over  NDe  TtUey  to 
C  ground. 

88 

0-6 

10 

Fog, 

0 

0 

j  Fbg  orer  hill,  and  beayy 
(  on  eentnd  Nile  VBlley. 

83 

1-0 

10 

Fog, 

0 

0 

(Fog  beginning  to   lift 
1  op. 
Fog  diMppeered. 

68 

2-9 

5 

(  CumulYiB  And    ) 
)     cirro-strati. 

1 

w. 

62 

• 

3-2 

2 

Cirma,  . 

1 

V, 

(Very  bright,  with  liafat 
\  drnia  douda  flying 
(  about 

62 

31 

4 

Cirrus,  . 

1 

V, 

/  Driniant  loay  aky  after 
(  sunaet 

66 

2-8 

2 

Cirrus,   . 

1 

V, 

74 

1-2 

3 

Cirro-comuli, 

0 

0 

63 

2-8 

2 

Cirro-cnmoli, 

2 

8. 

( Haae  gathering  over 
(  Cairo. 

44 

41 

3 

Cirro-cumuli, 
i  Ui»per  drro-   y 

2 

8. 

(  Hue  increasing  in  den- 
(  sity  over  Caira 

64 

3*2 

5 

1     cumuli  and  f 

1 

w 

f  Bemsrkably    clear    to- 
wards South  and  West 

%0^m 

%f  mt 

t/ 

j    lower  cirro-   ( 

A 

<*. 

(     strati,          .  ) 

61 

2*6 

7 

Cirro-strati,    . 

0 

0 

82 

0-8 

2 

Cirrua,   . 

0 

0 

/Aneroid  levels  taken  to- 

61 

2-4 

0 

0 

0 

0 

day  between  East 
J  Tombs  and  interior  of 
V  Pyramid. 

62 

3-4 

1 

(  Cirrus  and  cu-  ) 
(     mnlua,         .  ) 
Cirro-strati, 

0 

0 

48 

3-9 

2 

2 

N. 

( Gust  of  wind  blew  sand 
(  iuto  East  Tomba. 

62 

2-6 

8 

Cirro-strati, 

2 

w. 

80 

11 

2 

Cirro-cumuli, 

0 

0 

(Thin  mist  over  line  of 
1   NUe. 

71 

2-0 

1 

Cirro-cumuli, 

0 

0 
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Air  Shade-TMnpentm* 

Jahuart  186&. 

ConiNittd 

Air 
Pretgore 

At 

SUUon. 
Incliea. 

Diy-bnlb. 

8elf<R«gla- 

MeanTem- 
peratarv 

Day. 

Hoar,  App. 
SoUrtlnie. 

Wet^balb. 

tering 
Mazlmnm 

and 
(ICiiiimiimX 

andCDafly 

ftomlSeir. 

Resiatering 

Toerma. 

Wdsktif 

Vapovia 

cnUelbtl 

ofAlL 

By 
lUx.Th. 

BJ 

MiQ.Th. 

•Fah. 

•Pah. 

•Pah. 

•Pah. 

•Fah. 

GiataML 

$27th. 

0  P.M. 

30-16 

66-1 

655 

59-6 

•  •  • 

•  •  ■ 

4-7 

3    ., 

30-13 

66-6 

66-0 

57-0 

•  •  • 

•  •  • 

3-8 

7    „ 

30-17 

63-6 

63-0 

56-0 

67-3 

62-0 
(10-6) 

3-9 

b28th, 

7  A.M. 

30*19 

66-8 

55*4 

50-6 

•  •  • 

•  •  • 

3-5 

8    „ 

30*20 

67-8 

57*2 

62-5 

(55-2) 

•  •  • 

3-7 

9    .. 

30-21 

61-3 

60-4 

55  0 

•  •  • 

• .  • 

4-0 

10    ,. 

30-22 

64-3 

641 

56-6 

•  •  ■ 

■ .  • 

411 

11    ,. 

30-20 

66-6 

65-8 

56-6 

•  •  • 

... 

3-8 

0  P.M. 

30-16 

671 

66-2 

67*4 

■  •  • 

... 

3-9 

1     .. 

3013 

67-3 

67-0 

58-6 

•  •  • 

•  • « 

4-2 

2    „ 

30-13 

66-5 

65-8 

58-0 

•  •  • 

• .  • 

4-2 

3    „ 

3012 

67-3 

67-0 

58-5 

•  •  ■ 

■  •  • 

4-2 

4    „ 

30-12 

68-4 

68-2 

58-8 

69-0 

61-6 

41 

5    ., 

30-12 

66-6 

66-5 

584 

•  •  • 

(14-9) 

43 

6    „ 

30  13 

66-0 

65  5 

57  7 

•  •  • 

•   •   • 

41 

1 

7    „ 

3016 

647 

64-4 

57-2 

•  •  • 

•  •   • 

4-1 

1 

8    „ 

30  16 

63  2 

625 

55-6 

•  •  • 

•   •    •                          1 

3-9 

9    „ 

3016 

620 

621 

55-8 

•  •  • 

•   •   • 

41 

10    „ 

3016 

60  0 

597 

54-3 

•  •  • 

•   •   • 

3^ 

11    ,, 

30-17 

60-2 

59-8 

54-6 

•  •  • 

•  •   • 

40 

0  29th, 

5  A.M. 

30-16 

53-6 

53-2 

500 

(53-0) 

•   •   • 

3^ 

30-18 

55-3 

55  0 

500 

•  •  • 

•   •   • 

3^ 

8       M 

3019 

59-3 

583 

53-8 

•  •  • 

•   ■    • 

3^ 

9    „ 

30-20 

G21 

61-8 

54  6 

•  t  • 

•   •    • 

3-8 

0  P.M. 

30-16 

68-6 

67-8 

58-5 

•  •  • 

•   •   • 

4-0 

3    ., 

30-13 

711 

710 

596 

•  •  • 

•   •   • 

4-1 

7    .. 

3015 

640 

63-8 

55-6 

73-0 

628 
(20-4) 

3  8 

d  30tb, 

7  a.m.    30-11 

541 

53-4 

48-5 

(52-3) 

•  ■  • 

31 

9    „      3013 

GOl 

59-8 

56-6 

•  •  • 

•  •  • 

46 

0  P.M.     3009 

66-3 

660 

591 

•  •  • 

•  ■  • 

4-5 

• 

3     „     ;  3004  i 

70-3 

700 

56-1 

•  •  • 

•  •  • 

33 

1 
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and  lloitture. 

Qouda. 

Wind. 

Remarks. 

Computed 

Qnan- 

^^                • m  m_ 

Velocity 
inmilee 

Direc- 

Weight of 

Humldttjr 
relatiTe 

Vapour 
req^ndto 
$aturalt  a 

tity 
0—10. 

Quality. 

per 
hour. 

tion. 

talslOO. 

cabic  foot 
of  Air. 

Oreins. 

66 

2-4 

5 

Cirro-cumuli, 

1       2 

N. 

54 

3  3 

3 

Cumulus, 

•'       1 

N. 

61 

26 

0 

0 

0 

0 

69 

1-6 

0 

0 

0 

0 

jLow  thin  white  hase 
t  over  all  the  NUe  land. 

69 

1-6 

0 

0 

0 

0 

(Said  haze  clearing,  and 
•  leaving  nuoke-samtmn 
(  over  Cairo. 

66 

21 

0 

0 

1 

B. 

60 

2^ 

0 

0 

0 

0 

(Smoke  from  chinmeys 
•  in  Cairo  rising  ttralgnt 
(  up. 

53 

3-4 

0 

0 

1 

s. 

53 

34 

0 

0 

1 

B. 

f  Dense  imoke-hase  oTtr 
1  Caira 

57 

31 

2 

CiiTO-itrati,    . 

0 

0 

58 

30 

1 

Cumulus, 

0 

0 

57 

31 

1 

Cumulus, 

0 

0 

54 

3-5 

0 

0 

0 

0 

60 

2-9 

0 

0 

1 

N. 

j  Hmoke-haze  blowing  off 
(  Cairo  to  the  South. 

59 

2-9 

0 

0 

0 

0 

61 

2-6 

0 

0 

0 

0 

Stars  Tery  bright 

61 

2-6 

0 

0 

0 

0 

66 

21 

0 

0 

2 

N. 

68 

1-9 

0 

0 

2 

N. 

68 

1-9 

0 

0 

2 

N. 

77 

10 

0 

0 

1 

N. 

68 

1-6 

0 

0 

0 

0 

f  Low  level  haze  over  line 
\  ofNUe. 

69 

1-8 

0 

0 

0 

0 

60 

2-4 

0 

0 

0 

0 

52 

3-6 

0 

0 

1 

N.B. 

49 

4-2 

0 

0 

2 

K.B. 

57 

2-8 

0 

0 

3 

M.K. 

66 

1-6 

3 

Cirrufl,   . 

0 

0 

( Dense  white  haze  over 
t     NUe  line. 

79 
63 

1-2 
2  6 

2 
1 

Cirrus,  . 
Cirrus,  . 

0 
0 

0 
0 

( Smoke  fh)m  chimneys 
(  inCairo  rising  straight 
/Smoke  tnm  two  great 
J  chimneys  in  Cairo 
I    blowing  towards  each 

41 

4-8 

1 

Cirro-cumuli, 

0 

0 

\    other. 

• 

218 


METEOBOLOOIGAL  JOURNAL^ 


[sect.  it. 


Air-ShadoTtaBpatm 

JavuaIit  iodo.        I 

Air 

PreMore 

at 

StatioiL 

Dry-lNiIh. 

Wet-bulb. 

Bdf-BflRlt- 
teriag 

and 
(mnimam.) 

peratera 
and  (Daily 

ftvmSSf- 

Aenna. 

OoiapaM 

D«J. 

Hoar,  App. 
Solar  time. 

WeM^flf 
Yamria 

of  Alt 

By 

Max-Th. 

By 

MtaLTh. 

([30ih, 
«31»t, 

8  P.it. 

7  A.lf. 

9  ., 
Op.m. 

3    „ 

Inches. 
30-05 

29-97 
29-98 
29-95 
29-89 

•Pah. 
65-4 

57-0 
66-8 
69-3 
76-2 

•Pkh. 
65-1 

56-8 
66-0 
69-0 
76-0 

•  Pah. 
54-6 

49-4 
55-8 
56-8 
58-1 

•Pah. 
70-4 

(661) 

•  •  • 
••• 
••• 

•Fkh. 

62-3 

(16-2) 

•  •  ■ 

•  •  • 

•  • « 

•  •  • 

Oraiai^ 
3*4 

31 
3-6 
3-5 
3-3 

FCBUVAKT 

gist, 

7    „ 

7a.il 
9    „ 
Op.m. 

29-90 

29-98 
29-98 
29-97 

711 

57-4 
66-1 
691 

70-8 

571 
65-8 
69-0 

56-7 

48-2 
53-6 
55-8 

76-8 

(66-0) 

••• 

••• 

66-4 
(20-5) 

•  •• 
••• 
.  •  • 

3-3 

3-1 
3-4 

3    „ 

29-86 

69-6 

69-5 

55-6 

••  • 

•  •• 

3-3 

7    „ 

29-84 

64-2 

63-7 

52-0 

76-5 

66-0 
(21-0) 

3-0 

V2d, 

7  A.M. 

29-87 

550 

54-8 

48-5 

•  •  • 

a  •  • 

3-0 

9    „ 

29-88 

63-3 

63-0 

53-1 

(55-0) 

■  •  • 

33 

0  p.m. 

29-84 

67-1 

66-5 

54-1 

•  «  • 

• 
•  •  • 

3-1 

3    „ 

7    „ 
9    „ 

29-77 
29-71 
29-70 

68-1 
64-3 

•  •  • 

67-3 
640 

•  •  • 

551 
51-5 

•  •  • 

•  •  • 

68-1 

•  •  • 

.  •  • 

62-1 

(12-0) 

3-2 
2-9 

•  •  • 

$3d. 

6  A.M. 

29-69 

57-3 

57-3 

50-0 

•  •  • 

3^ 

7    „ 

29-70 

58-5 

58-2 

50-9 

(57-2) 

3^ 

8    „ 

29-71 

5S-6 

58-3 

51-2 

•  •  • 

33 

9    „ 

29-74 

61-4 

61-0 

52- 0 

•   •   • 

za 

10    „ 

n   „ 

29-75 
29-77 

•  •  • 

63-5 

630 

•  •  • 

53-5 

•  •   • 

•  •  • 

•  «  • 

3-4 

0  P.M. 

29-76 

651 

64-8 

540 

•   •   « 

33 

1  ,. 

29-76 

64-6 

641 

53-6 

•   •   • 

33 
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■adHoiitim. 

doiuU. 

Wind. 

OompnUd 

■ 

Wei^taf 

*^- 

Volodty 

DllM- 

■S-. 

^%. 

QiuUt7. 

""£" 

UOB. 

B^=1IW. 

eoHefOot 

W 

OnlB*. 
3-5 

0 

0 

0 

J  A  TbiWr   pmeited   T 
1    p.K.  obwrvMlgn. 

69 

2-1 

Cirro-rtrit;,    . 

0 

0 

(D,n«bntdlrt.ald<.i.d- 
l    bank  DD  I.I.  bariMm. 

49 

3-7 

0 

a. 

M 

4-3 

0 

s 

a. 

U 

6-6 

0 

6 

s. 

iMooa  mnd   ctui   Tair 

40 

6-0 

" 

4 

»• 

j    brlgbt,    ud    m^ 
i    ttarp  ibuloin  oa  tha 
I   dwitund. 

03 

2-6 

0 

0 

0 

B^ahuyhorlnm. 

44 

3-9 

0 

3 

4S 

4'5 

Cimu,  . 

2 

B. 

IHuIniuni  pnUblj  tn 

41 

4-7 

(  Cirro-itrati        ) 
j     Md  nimbui,  ) 

6 

8. 

44 

3-7 

Cirrua,   .         . 

6 

9.8,  W. 

r=&  "^ 

62 

1-9 

(  Cirrtii  and         } 
(     cin^nmnli.  j 

4 

8. 

Sfi'.MT" 

SI 

3-2 

Cirnu,  . 

13 

S. 

und  bui ;  dccuIouI 
i    drifting  of  und  In  Ihe 

EverytliLnilnoDttorahl 

n'n^ild""*™'  ""^ 

43 

4-2 

3 

1  Cimu  >Dd        ) 

oilTO-CIUDIlU,   ( 

15 

B.B.W. 

43 

4-3 

Cirro-frtnti.    . 

20 

B.a.w 

Suidbuf^lrooBd. 

43 

3-8 

Cirra.,  .         . 

15 
15 

i:: 

60 

21 

Cirro-rtrati,    . 

14 

S.W. 

IB>Ddh>iHobKniliytU 

59 

2-3 

j  Cirnu  and         j 
1     Dimbu..        .t 

20 

S.W. 

60 

2-2 

Cirro-Btrati,    . 

20 

a.w. 

63 

2-9 

(  Cimu  and         ) 
\      nimbiu,      .  j 

20 

8.W, 

Sand  haze,      . 

20 

62 

3-2 

Sand  ba»s      . 

20 

H-W, 

l"s.'Sd"e"-* 

48 

35 

Sand  haae,      . 

20 

8.W. 

[  Pjnmidi    rer?    Lndii- 
J    Hnrt  through  iht  buy 

48 

3-6 

Sand  haw,      . 

20 

a.w. 

j  Sknd    hue     f  rldinll; 
i  tblck«r.«id.ird.rker. 
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FSBRUAET  1865. 


?3d, 


h  4th, 


©Sth, 


deth, 


Hour,  App. 
Solar  time. 


Air 
PreMore 

at 
Station. 


2 
3 
5 

7 
9 


f» 


If 


f> 


If 


ft 


ft 


7 
9    ., 

0  P.M. 

3    .. 

7  P.M. 

9    „ 

6  A.M. 

7    „ 
9    „ 

0  P.M. 

3 

7 


ft 
ff 


6  A.M. 

7 

8 

9 
10 
11    .. 

0  P.M. 
1 

2 


f  I 
»» 
ff 
»f 


If 
)f 


ff 


tt 


5  ,. 

6  ,. 


Inches. 
29-76 
29-77 
29*82 
29-89 
29*93 


6  A.M.    30*01 


30*02 
30  04 
30*04 
30  00 
30-04 
30*05 

30-12 
30-13 
30  17 

30-08 
3011 

3012 
30-13 
3014 
30-14 
3013 
3010 
30*09 
30*06 
30  05 

30*03 
3002 

30*02 
30-03 


Air  Sbade-Tempcfatm 


Dry-bullx 


By 


Th 


•Fah. 
65-6 
65*4 
65*4 
65*0 
63-0 

66-7 

68-2 
64-8 
68*1 
69*1 
641 
63-2 

52-0 
54-5 
62*3 

•  •  • 

73-1 

67  0 

56-5 
67-8 
61-3 
641 

68  3 
70-3 
73-3 
74  3 
75-3 

75-5 

74-8 

723 
710 


By 

Min.Th. 


•Fah. 
650 
650 
650 
64*3 
62-5 

56-2 

67-8 
64-5 
67-8 
690 
640 
63*0 

620 
540 
620 

•  •  • 

72-7 
668 

561 
57-2 
60-5 
64  0 
680 
700 
73  0 
740 
750 

750 
745 


720 
704 


Wet-lralk 


Self-Regls- 
terfng 

and 

(lUnlmtim  ) 


•Fah. 
55*0 
54*6 
54-6 
55-5 
64-7 

500 

51*8 
561 
56*2 
56*4 
54*6 
53-5 

45-0 
47-8 
61*6 

•  «  • 

57-9 
56-5 

50-5 
50-2 
52-6 
54  0 
54-4 
54-8 
56-4 

56  6 

57  0 

56-9   j 
568    ' 


56-4 


Fah. 


66-3 


(66*2) 


MeanTem 

peratnre 

and  (Dally 


Oan|ntod' 


Ranga)  i  WeigBrf 
from  Beu-  i  Tuovto 
B«Ki8teiinf:  coUefal 

Tlienna.        of  Ak 


73-6 

(560) 


55-3    !      76^ 


Fab. 


61-5 
(9-6) 


69-2  61-6 

(16-3) 

(51-6)  :     ... 


63-7 
(19-8) 


67  5 
(17-0) 


Giatea 
3-4 
3-4 
3-4 
3*6 
3-6 

3-2 

3-5 

3-8 
3-5 
3-5 
3*5 
34 

2^ 
2^ 
3*0 

•  •  • 

35 
3-7 

3^ 
3^ 
3-4 
34 
31 
3^ 
3-2 
31 
31 

31 
31 


32 

31 
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and  Moisture. 

Clouda. 

Wind. 

Reinarka. 

Compated 

Qoan- 

Velocity 
in  miles 

Direc- 

Wef^t of 

Hnmidity 
Iit.sl00. 

Vapour 
nquindto 
foturotea 
cubic  foot 

of  Air. 

ttty 
0—10. 

Quality. 

hour. 

tion. 

Oialns. 

49 

3-5 

10 

Sand  haze, 

20 

8.W. 

VinitoTB  entering. 

49 

3-5 

10 

Sand  haze, 

16 

8.W. 

49 

3-5 

9 

Stratufl, 

10 

W.8,W. 

Break  in  the  clouds. 

63 

3-2 

8 

Cirro-strati,    . 

7 

W. 

A  litUe  blue  aky. 

68 

2-8 

6 

Cirro-strati,    . 

10 

W. 

'DiMtant  banks  of  cirro- 
strati  on  East  borlson. 
<   air  clear  of  sand,  ana 
Eastern    hills    cieaity 

62 

1-9 

1 

Cirro-strati,    . 

6 

w. 

.  Tisible. 

64 

1-9 

1 

Cirro-strati,    . 

4 

w. 

66 

2-9 

0 

0 

3 

W. 

j  Haze  coming  over  Cairo 
t  and  the  Nile. 

46 

40 

2 

Cirro-cumuli, « 

3 

W. 

Hase  decreasing. 

46 
63 

4.4 
31 

1 
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CYCLE  or  A  DAT. 

Vmok  the  homlj  obaervBtioiis  of  the  various 
meteorological  elements^  taken  tfaiou^oat  a  daj, 
generally  once  a  week, — ^mean  representations  for 
every  hour  observed,  have  been  deduced  for  each 
month ;  and  from  such  monthly  meana^  the  means 
for  the  whole  four  months  have  been  obtained  and 
inserted  in  the  following  table  prepared  for  each 
hour  throughout  the  twenty-four.  Some  of  the 
hours — as  those  firom  11  P.M.  to  5  a.m.-^— have  been 
supplied  by  an  interpolating  curve  prepared  from 
the  rest  of  the  observations. 

The  complete  day  thus  instnunentally  described 
at  twenty-four  equidistant  points  along  its  circum- 
ference, will  represent  an  average  day  in  Egypt^ 
between  February  and  March ;  a  period  at  and  about 
which  many  travellers  and  invalids  may  desire  to 
know  the  vicissitudes  they  will  have  to  undergo ; 
or,  by  referring  their  own  observations  there  at  the 
inBtant  to  a  normal  statement,  to  ascertain  when  any 
of  the  Egyptian  meteorological  elements  are  in  an 
abnormal  condition,  and  some  changes  of  weather, 
possibly  a  severe  sandnstorm,  may  be  looked  for. 

N.B. — The  mean  barometrical  height  is  not  to  be 
looked  on  with  much  confidence,  as  the  instrument 
employed,  experienced   an   injury  on   the   return. 
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preTenting    its  due  companBon  with   a  standard 
barometer. 
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METE0B0L06Y  OF  THE  MONTHa 

■ 

In  the  following  table,  both  the  means  and  ex- 
tremes from  all  the  daily  meteoiological  observationB 
are  entered  for  each  month  separately,  and  succes- 
sively, to  show  the  weather  history  for  the  time. 

The  chief  anomaly  will  then  be  seen  to  consist 
in  the  extra  heat  and  drought  of  the  month  of 
MarcL  For  heat,  the  temperature  of  96'V  Fahren- 
heit, sufficiently  realizes  that  element ;  while  for 
drought,  the  most  instructiye  return  to  look  at^  is 
probably  that  of  '  the  weight  of  vapour  required  to 
'  saturate  a  cubic  foot  of  air,' — ^for  such  return  ex- 
presses so  closely,  in  its  variations,  the  actual  effects 
experienced  on  4e  human  skin.  Now  in  Scotland, 
the  mean  amount  required  in  the  same  month  of 
March,  was  0'5  grain  ;  and  in  June,  the  dryest 
month  of  the  whole  year,  it  was  I'l  grain  ;  but  at 
East  Tombs,  Great  Pyramid  hill,  in  March,  the 
the  mean  quantity  required  there  was  3*8  grains ; 
and  the  maximum  quantity,  on  one  special  occasion, 
was  no  less  than  13'8  grains. 

Hence  there  are  peculiar  effects  produced  by 
Egyptian  heat,  on  account  of  its  accompanying 
dryness  :  while  even  in  the  element  of  heat  alone, 
it  may  be  interesting  to  point  out,  as  respecting 
medical  climatology,  that  the  coldest  months,  or 
January  and  February,  at  the  Great  Pyramid,  were 
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S**  warmer  than  the  warmest  monthist, — July  and 
September  of  the  same  year, — ^proved  to  be  in  Scot- 
land Bat  to  enable  the  reader  to  judge  more 
particularly  of  the  differences  between  the  two 
dimatecf,  a  table  of  the  Scottish  meteorology  is 
introduced  on  page  264. 


Ea8T  Tombs,  Lat.  29""  59'  N. 

MSTEOBOLOOICAL  ABSTRACT  OF  BACH  MONTH  0B8EBYXD  IN  1865. 
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ApdL 

G«n«nl. 

Particulsr. 

mmXL, 

Inchas. 

Inohas. 

iBobfla 

iBCta. 

r 

Mean  height,  reduced  to  the  sea  level. 

29*41 

29-80 

29-89 

3011 

Bftrome- 

Greatest  height  on  any  occasion  ? 

30-27 

30-66 

30-48 

30-45 

trical    ^ 

Least  height  on  any  occasion  T  . 

28  55 

28-94 

29-30 

2977 

Pressure, 

Extreme  monthly  range,    . 

1-71 

1-72 

118 

0-68 

V 

Mean  semi-daily  range,     . 

... 

•  •  • 

... 

•  •  • 

•FUu 

•Pah. 

•Fkh. 

•FA 

Tempera- 

Mean temperature,* 

34-6 

33^ 

37-3 

46^ 

Highest  temperature  on  any  occasion. 

57-5 

521 

58-8 

77^ 

ture  in  " 

Lowest  temperature  on  any  ocossion. 

-4-0 

-11 

147 

23-0 

shade, 

Extreme  monthly  range,   . 

34-7 

33-9 

28-6 

39-4 

V 

Mean  semi-daily  range,     . 

4-6 

4-6 

54 

80 

Moisture  j 
in  shade,  j 

Mean  weight  of  vapour,  grains. 

21 

2-1 

21 

30  1 

Mean  humidity  relative,    . 

87-0 

88-0 

85-0 

830  1 

Mean  required  vapour,  grains,  . 

0-2 

0-2 

0-5 

CO 

Cloud, 

Quantity  of  0—10,   .... 

6-2 

71 

64 

50 

Wind,     1 

Mean  velocity  in  miles  per  hour  ? 

200 

16-0 

18-0 

150  , 

Mean  direction,         .... 

w. 

8.B. 

N.W. 

8.W. 

Bain, 

Number  of  days  on  which  it  fell. 

17 

14 

15 

8 

Depth  in  inches,        .... 

3-73 

2-91 

2-05 

0^ 

June. 

July. 

Aogoat. 

\^ 

•Fah. 

•Fah. 

•Fab. 

.  'Pti. 

*  The  mean  temperatures  of  the  four  wannest ) 
months  of  the  year  1865  were  as  follows  : — 

571 

58-4 

561 

580 

And  the  mean  weight  of  vapour  in  cubic  foot 

41 

4-4 

4*4 

45 

of  air,  m  grains, 

Mean  humidity  relative,         .... 

81-0 

82<) 

87-0 

860 

Aud  mean  required  vapour  to  saturate  a  cubic  ) 
foot  of  air,  in  grains, ) 

11 

1-0 

0-6 

0-7 

MEAN  DAILY  TEMPERATURE,  in  the  Shade. 

In  extracting  the  numben  for  this  return  from  the  Meteorolo- 
gical Jonmaly  first,  as  giyen  by  the  self-registering  thermometers 
only, — the  simple  precaution  has  been  observed,  of  comparing 
each  day's  maximnm  temperature — not  with  the  low  temperature 
of  the  previous  night  alone,  or  the  following  night — but  with  the 
mean  of  the  two  nights.  The  range  thus  obtained  has  been 
divided  by  two,  in  order  to  present  the  quantity,  the  simple 
addition  or  subtraction  of  which  will  at  once  give  either  the 
maximum  or  minimum  temperature. 


Day  of 
Montli. 

Janiuury. 

¥thnuixj. 

March. 

April. 

Mean       s« 

flu* 

Mean 

Semi. 

Mean 

Semi- 

Mean 

Semi- 

tempen-     ^ 

itty 

tempera- 

daily 

tempera- 

daily 

tempera- 

daily 

tore.        »« 

«e. 

tore. 

range. 

ture. 

nnfe. 

tare. 

10 -8* 

1 

•  • 

66 -O* 

io*5* 

60-2* 

7-I- 

74*4* 

2 

■  • 

62*1 

6-0 

60*4 

70 

68*4 

5-6 

8 

•  • 

61*5 

4-8 

61*2 

7*4 

66*2 

78 

4 

■  • 

61*6 

7"6 

62*4 

7« 

641 

8'x 

5 

I  ■  • 

63*7 

99 

64*7 

7-a 

68-6 

8-4 

6 

•  • 

67*5 

85 

64*5 

7-6 

65*8 

78 

7 

•  • 

65*5 

70 

63*8 

8-6 

66-9 

73 

8 

>■• 

61-0 

70 

61-0 

8-a 

67-0 

8-4 

9 

1  ■  • 

59*8 

8-9 

63-8 

94 

64*3 

7*5 

10 

>•• 

58*2 

8-3 

66*4 

8-0 

64*4 

79 

11 

k  •  ■ 

59*4 

9-a 

n-9 

9« 

■  •  ■ 

•  •  ■ 

12 

•  • 

57*7 

8-8 

75*6 

ia-4 

64*6 

7  9 

13 

t  •• 

571 

81 

65*8 

6-8 

64*2 

8  a 

14 

59> 

»•«• 

68-6 

6-7 

66*5 

6*o 

65*6 

8-4 

15 

61-6          I 

r8 

59-9 

7« 

75*2 

9*8 

67*4 

8-8 

16 

59-8          ( 

\a 

65-8 

8-4 

83*5 

ia-6 

677 

8-5 

17 

58-0         : 

rS 

681 

71 

75*0 

6'a 

69*0 

9-8 

18 

60-6 

i'4 

66*4 

5-8 

68*3 

6-7 

68-6 

8^ 

19 

68-0         : 

r'o 

68-0 

7-6 

661 

6S 

68-6 

7*4 

20 

64-8         i 

1-8 

60*2 

7» 

64*8 

6-6 

65*2 

7« 

21 

61-4          • 

ro 

61*8 

7a 

68*9 

lO'X 

64-0 

8-6 

22 

62-8          ( 

i-8 

66*2 

7-8 

68-8 

ix-8 

65*0 

916 

28 

62*2         t 

i-4 

62-0 

7  5 

80*4 

xa-x 

n*4 

xa'8 

24 

59*8          ! 

i'4 

55*2 

7*4 

78*8 

X016 

75*5 

I3'5 

25 

587          ? 

r-6 

55-6 

S-8 

70*7 

71 

70*2 

8-8 

26 

61-8          t 

i^ 

57*4 

S'6 

69*5 

7*5 

71-9 

10*0 

27 

62-0 

i'9 

58-0 

7*4 

69*2 

10*8 

70*8 

98    . 

28 

61-6          , 

r'4 

60-0 

8-a 

65-9 

9« 

•  •• 

•  •• 

29 

62*8        i< 

>'9 

•  •• 

•  ■• 

70*6 

9*4 

■  •  • 

•  •• 

80 

62-8          ( 

ii 

•  ■• 

•  •  • 

74*2 

99 

•  •• 

•  •  • 

81 

66*4        K 

>'4 

•  ■  • 

•  ■• 

69-4 

6-4 

■  •  ■ 

•  •  • 

61-2*         i 

5V 

61*4' 

7V 

eS'Sr 

8V 

67  ^^ 

8-7* 
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The  mean  temperature  for  the  whole  of  the  four 
months  observed  in,  appears  to  be  from  the  preceding 
returns  =  64'6\  But  there  are  some  causes  which 
may  make  this  result  rather  too  high ;  firsts  that  the 
ininimum  thermometer  being  of  alcohol^  and  laige- 
bulbed,  is  more  sluggish  than  the  mercurial  maximum, 
and  does  not  equally  give  the  extremes  of  its  curve ; 
and  second,  that  the  stone  shelf  in  the  dining-room 
tomb,  where  the  minimum  was  placed  at  night,  was 
perhaps  rather  farther  within  solid  stone  protections 
than  it  ought  to  have  been,  with  due  regard  to  fine 
scientific  requirements:  points  which  were  better 
attended  to  with  the  ordinary  observations  of  tem- 
perature at  the  instant  There  is  the  farther  un- 
certainty too  with  this  method,  that  it  is  by  no 
means  necessary  that  the  mean  of  the  two  extremes 
of  the  daily  curve,  should  give  the  mean  for  the 
whole  day;  and  in  fact  Mr.  Glaisher  has  shown 
long  since  that  it  does  not. 

Hence  the  result  from  the  maximum  and  mini- 
mum thermometers,  observed  every  day, — ^though 
the  popular  system, — ^is  probably  not  so  good  as 
that  from  the  simple  thermometers  observed  hourly, 
about  once  a  week,  throughout  the  same  four 
months ;  and  this  latter  method  gives  63*4.*" 

Assigning  the  latter  number,  therefore,  double 
weight, — ^perhaps  it  ought  to  have  more, — the  mean 
of  the  whole  meteorological  observations  on  the  at- 
mosphere, for  the  mean  temperature  at  East  Tombs 
during  the  months  of  January,  February,  March, 
and  April,  of  the  year  1865,  =  fiS-S"*  Fahr. 


SPECIAL  STOBM. 

The  severest  storm  experienced  at  the  Fjnramids 
during  tlie  first  four  months  of  1866^  was  midoabt- 
edly  that  which  culminated  on  February  3,  at  4h  A.M. 
The  barometer  steadily  decreased  during  four  days 
fix>m  30*16  to  29*69^  and  then  as  steadily  rose  from 
that  point  to  30*17  in  the  course  of  the  three  fol- 
lowing days.  During  the  sinking  of  the  barometer, 
the  wind  veered  from  south  gradually  to  south-west, 
and  during  the  rising  from  south-west  to  west,  the 
maxim  nm  velocity  occurring  soon  after  the  maxi- 
mum fall  of  the  barometer.  Not  a  drop  of  rain  fell, 
but  during  three  dajs  the  sky  was  dark  and  obscured 
with  sand,  which  seemed  to  fill  all  the  air ;  and  the 
difference  between  wet  and  dry-bulb  thermometers 
was  occasionally  10^  at  a  shade-temperature  of  65^ 

The  importance  of  this  storm  is  not  to  be  judged 
on  European  principles  by  the  amount  of  rain, 
which  was  nothing,  because  the  region  is  a  *  rainless 
region ;'  nor  is  it  to  be  judged  from  the  whole  fall 
of  the  barometer,  which  was  not  more  than  0*47 
inch,  because  the  latitude  parallel  is  one  of  small 
barometrical  variation;  but  it  is  to  be  compared 
only  with  the  other  weather  phenomena  of  its  own 
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locality,  and  especially  is  it  to  be  weighed  by  the 
long  period  of  uninterrupted  Ml,  and  then  the 
almost  equally  long  period  of  unintemipted  rise  of 
the  barometer,  lasting  altogether  for  a  whole  week, 
— ^and  indicating  a  wide-spread  and  truly  grand  dis- 
turbance of  the  atmosphere.  Seeing*  too,  that  such 
disturbances  are  alwajrs  of  a  dynamical  or  locomo- 
tive order,  we  may  ask  whence  did  this  storm  come 
to  Egypt? 

From  the  southern  parts  of  the  North  Atlantic, 
is  the  first  idea ;  and  one  still  to  be  tested ;  for 
though  the  admirable  daily  bulletins  of  the  Imperial 
Observatory  of  Paris  show  little  or  nothing  of  it; 
they  may  not  extend  their  weather-maps  far  enough 
southward,  for  the  earlier  history  of  the  storm  ;  as 
they  certainly  do  not  far  enough  eastward  to  repre- 
sent Egypt.  The  range  of  those  maps  is  indeed 
essentially  West  European,  though  they  have  a  little 
of  North-west  Africa,  and  some  parts  of  Russia, 
within  their  bounds.  Still,  as  most  admirable  things 
of  their  kind,  and  quite  imique, — their  indications 
deserve  to  be  chronicled  on  the  present  occasion, 
though  they  are  only  negative  :  and  stand  thus  : — 

During  the  several  last  days  of  January,  no 
noticeable  phenomena  disturbing  the  weather. 

On  February  1,  8L  A.M.,  a  most  serious-looking 
set  of  concentric  barometric  circles  over  England 
first,  and  then  Europe ;  lowest  descent  of  mercurial 
column  =  28*6  inches. 

On  February  2,  8h.  a.m.,  more  moderate  baro- 


SECT.  IV.]  SPECIAL  8T0KM.  269 

metric  curves^  bat  in  nearly  siinilar  positions  I 
lowest  barometrical  height  =  29'1  inches ;  greatest 
height  anywhere,  at  Gibraltar,  and  =  30*1  inches. 
Bat  eastward  of  Sicily  a  new,  separate^  and  distinct^ 
centre  of  barometrical  depression  is  indicated^ 
having  for  its  lowest  reading,  29*3  inches. 

On  February  3,  8L  A.M.,  less  marked  carves  of 
the  European  system,  whose  centre  and  lowest  point 
is  over  France,  and  reads  29*1  inchea  The  East- 
Sicilian  system  is  gone. 

On  February  4th,  8h.  A.M.,  the  weather  calm  and 
settled,  and  all  European  barometric  heights  very 
uniform. 

Hence  arises  the  conclusion,  that  the  Egyptian 
storm  was  not  felt  in  West  Europe;  though  the 
centre  of  barometrical  depression,  indicated  on  the 
morning  of  February  2  as  being  eastward  of  Sicily, 
may  have  been  connected  with  it^ — when  pursuing 
a  path  something  like  east-north-east,  or  moving 
against  the  trade-wind  current ;  and  in  latitudes 
between  35*"  and  25*"  north,  when  near  16**  of  longi- 
tude east  of  Greenwich. 

But  what  of  the  storm  when  farther  east,  suppos- 
ing such  to  be  its  track  ? 

The  foUowing  observations  bearing  on  this  point 
have  been  kindly  furnished  by  the  Meteorological 
Society  of  Scotland  from  their  observer  at  Jeru- 
salem ;  and  indicate,  as  well  as  single  daily  observa* 
tions  may  be  expected  to  do,  that  the  storm 
culminated  there  on  February  3  ;  was  marked  by 
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laiger  and  longer  continued  baiometnc  depression 
than  in  Egypt;  had  similar  south- west  wind,  thon^ 
of  no  great  strength,  accompanying  its  central 
position;  and  was  distinguished  by  nearly  two  inches 
of  rain,  with  much  thunder  and  lightning : — 

MSTBOBOLOOICAL  SodBTT  OF  SOOTLAHD. 

Station — JsRuaAUDL 

Latitude,  ZV  46'  45"^  v. 

Longitade,  35"*  13'  East 

Difltanoe  from  sea  =s  35  mflea 

Height^  station  abore  sea  ss  2400  feet  s  Bar.  ooir.  +  2*536 

inches. 
Observer — Db.  Thomas  Chafuk. 
Time  of  observation  s  91l  a.x. 


Wind. 

Ckmda. 

Data, 
18«ft. 

Baro- 
meter. 

]fax.Th. 

KliLTh. 

Dnr- 
balbi. 

Wet- 
Imlh, 

Bain, 
inches. 

HoliiL 

Foice. 

Dliee- 
tlon. 

0— la 

Jan. 

Inches. 

Fahr. 

Fahr. 

Fahr. 

Fahr. 

29 

27-632 

66-9* 

42-6* 

62-° 

496'' 

1 

B. 

... 

0 

30 

•492 

600 

44-0 

66- 

600 

0 

K.X. 

... 

0 

31 

•397 

66-6 

49-6 

64-9 

47-0 

0 

B. 

« .  • 

10 

Feb. 

1 

•322 

69-6 

60-6 

66-0 

47-6 

1 

N.W. 

... 

0 

2 

27-137 

67-6 

43-6 

44^2 

41*8 

1 

B.W. 

... 

7 

fRain  bafB 
1  atSSOrji: 

* 

3 

26-972 

631 

440 

480 

44-2 

3 

S.W. 

•050 

7 

<  mnchUgte- 
Binc  aad  = 

4 

27-247 

61-6 

440 

46-1 

461 

3 

aw. 

1-775 

10 

Kumben    of 

5 

•362 

660 

46-0 

66-8 

471 

3 

8.W. 

0 

the   ckmdi 

6 

•472 

68-6 

490 

63-2 

616 

0 

N.W. 

•  •  • 

5 

catered  frOB 
deachDtioA 
partlj.- 
(CLF.&) 

7 

•422 

61-6 

500 

64-9 

48-0 

0 

N.W. 

•  •• 

10 

*  No  other  com  below  27*  incbes,  all  through  January  and  February. 


SECTION  v.— MISC5ELLANE0US  AND  COM- 
MUNICATED MEASURES. 


MEASUBES  OF  THE  SECOND  PYRAMID. 

Angle  of  elevation  of  each  side  of  the  cafidng  near 
the  summit  of  the  second  Pyramid,  measured  ap- 
proximately from  below ;  i.e.,  with  the  sextant  hori- 
zon from  the  top  of  the  rubbish-mound  in  the  middle 
of  each  side,  on  April  7  and  8  : — 

Angle  of  East  face  of  casings >■  52®  57' 

„       South        ,,  -■  52  52 

,»       West         „  a  52  49 

„       North        „  -  52  42 

Mean,     -     52®  50^ 
8AB00PHAGUS  OF  SECOND  FYEAMID. 

Situated  near  the  western  end  of  the  grand 
chamber,  which  is  close  to  the  centre  of  the  base  of 
the  Pyramid.  Length  of  this  chamber  runs  east 
and  west ;  roo^  angular ;  walLsf,  of  limestone,  appa- 
rently excavated  in  rock  of  hilL  and  salt-incrusted. 
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Moor  near  sarcophagacfy  is  of  granite  much  broken  i:^ 
(by  Mr.  Perring,  in  his  search  for  an  under  chamber). 
Sarcophagus  of  red  granite,  with  its  length  placed 
north  and  south ;  sunk  originally  in  floor  up  to 
level  of  brim,  quite  or  nearly  ;  measures,  excluding 
at  present  particular  consideration  of  the  grooves  for 
a  lid, — ^thus  on  March  2  and  14, — 


Sabcophagus  of  Second  Ptrahid. 


Part  obsexred  at 

Oumoa. 

Unam. 

Length. 

Breadth. 

Height 

Length. 

Brnadth. 

Depth. 

Inches. 

General,     .                 .     b 

103-5 

41-8 

38-0 

•  •  • 

• . . 

•  •• 

Lowered  part  of  West  ) 
side,  etc.,         .         •  J  "™ 

36-4 

•  •  • 

... 

•  •  • 

West  side,                  .     = 

84-6 

•  •  • 

East  side,  .         .         .     == 

84-6 

. .  • 

•  •• 

North  end,                        « 

•  •  • 

26-7 

•  ••      i 

South  end,          .              ass 

•  •  • 

267 

•  •  • 

North-East  comer,     .     = 

•  •  • 

•  •  • 

29-4 

Part  of  West  side  by 
reason  of  groove  ledge,  )  = 

AH  .A 

•  ■  • 

•  •  • 

27^ 

Transverse  thickness  of  West  side,  all  along. 

East    „     below  ledge. 
North  end,  below  ledge, 
South  end. 


»* 


«« 


>> 


>> 


7*6  inches. 
7-6 
9-3 
9-4 


»> 


?• 


•t 


Had  once  a  cover,  still  to  be  seen,  which  fitted  on 
by  sliding  from  the  west,  like  a  sliding-lid  of  a  box. 
The  grooves  for  such  a  sliding-lid  are  cut  inside  the 
top  of  the  east  side,  and  north  and  south  ends ;  while 
the  west  side  is  entirely  lowered — ^to  the  depth  of 
the  groove — all  across  and  along  its  (the  west  side's) 
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w 

1  "6    inch. 

.    « 

0-46    ,. 

» 

11       .. 

.       a 

1-7      „ 

.            B 

11       ., 

a 

1-9     .. 

upper  surface, — except  a  small  portion  at  each  end, 
beyond  the  limits  of  the  side  grooves  there. 

Vertioal  depth  of  this  groove, 

Horusontal  breadth  of  its  base  on  East  side, 

Do.  on  Sonth  end,  South-east  comer, 

Do.  do.        Sonth- west      „ 

Do.  on  North  end.  North-east      ,, 

Do.  do.       North-west     „     . 

The  outer  sides  of  the  grooves  overhang  towards 
the  top  and  to  the  centre  of  the  sarcophagus ;  so 
that  they  may  be  described  as  being  acute-angled  or 
dovetailed,  and,  as  such,  would  prevent  the  cover 
being  pulled  off  upwards.  It  was  further  prevented 
from  being  pulled  off  horizontally  westward,  by 
having  holes  in  the  top  of  the  west  side,  into  which 
sliding-pins  fell  out  of  the  bottom  of  the  lid,  when 
this  was  pushed  on  into  its  right  place.  There  are 
two  of  these  holes  only,  each  about  1  inch  broad, 
circular,  and  1  deep,  in  the  middle  of  the  'vnestem 
side  as  regards  breadth,  and  6  inches  within  the  in- 
side ends  of  the  interior  of  the  sarcophagus  as  regards 
length. 

The  lid  or  cover  was  found  lying  amongst  the 
broken  stones  of  the  floor ;  it  is  veiy  thick ;  the  fall 
length  and  breadth  of  the  whole  vessel ;  and  with  a 
portion  only  of  the  under  side  chiselled  into  shape, 
to  enter  the  grooves  at  the  top  of  the  sarcophagus 
sidea  The  lid  measured  103*7  inches  long;  42 
inches  broad ;  8 '2  inches  thick  to  the  cut-out  part, 
to  suit  ledge  or  grooves ;  and  9*8  inches  thick  else- 
where. 

VOL.  II.  s 
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The  temperature  of  the  room  was  fomid  to  be 

thus,  by  Cajsella  0  : — 

h.     m. 

At  6     0  P.1C. —  16-if  FUir. 

5  10    „  -  74-6      ^ 

5  20    „  -  74-6      „ 

5  30    , ->  74*6      „ 

ENTRANCE  PASSAOE  OF  SECOND  FYRAMID. 

This  entrance  passage,  on  the  nortihem  &ce  of  the 
second  Pyramid,  is  merely  lined  with  red  gnnite; 
or  formed  of  four  sets  of  granite  plates  thrust  into 
this  very  rude  general  masonry.  Of  these,  the 
plates  or  blocks  forming  the  roof  and  floor,  are  112 
inches  broad,  and  36  to  60  inches  thick  ;  while  the 
plates  forming  the  walls  are  much  smaller  blocfai 
placed  in  between  these  large  flat  ones  to  keep 
them  apart,  and  are  each  36  inches  broad,  47*3 
inches  high  or  thick,  and  41*7  inches  apart  the  one 
from  the  other  at  their  internal  faces,  to  form  the 
breadth  of  the  passage ;  which  passage  is  therefore 
41'7  inches  broad,  and  47*3  inches  high  transversely 
to  the  line  of  the  floor. 

Or,  by  a  second  measure — 

Incliai. 
Vertical  height  of  said  passage, a     62*3 

Height  at  right  angles  to  incline,  ■■     47*2  and  47*4 

Breadth  at  top, —  41-7 

„          bottom, ■■  41'6 

Distance  of  beginning  of  roof  is  sonth  of  the  North 

end  of  basement, ■■  70*0 

West  wall  end  from  ditto, ■■  60*0 

East  wall  end  from  ditto, ■■  8*0 

The  ends  of  the  granite  blocks  on  the  east  side 
and  below,  are  not  quite  clear  of  the  side  rubbish. 
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ANGLE  OF  INCLINATION  OF  ENTRANCE  PASSAOE 

OF  SECOND  PYRAMID. 

On  April  S,  the  Playfair  altdtude-azimath  instra* 
mentwas  erected  over  basement  beginning;  or  north 
end  of  this  passage ;  and  a  lamp-signal  was  placed 
near  bottom,  or  «oath  end  of  the  same,  on  a  heap 
of  rubbish,  about  1260  inches  from  the  instrument^ 
measured  on  the  passage's  incline. 

Before  beginning  the  angular  measures,  the  lamp- 
ngnal  was  examined  and  found  to  be  sensibly  in 
the  centre  of  the  passage,  as  regards  roof  and  floor, 
and  east  and  west  wall.  The  Playfair  instrument 
was  also  found  to  be  correct  between  the  east  and 
west  walls  of  the  passage,  but  somewhat  out  in 
height;  an  error  not  measured  quite  so  accu- 
rately as  it  ought  to  have  been,  but  believed  to 
amount  very  nearly  to  0'8-inch  too  high ;  or  that 
the  horizontal  axis  of  the  vertical  circle  was  27*0 
inches  vertically  above  the  floor  of  the  passage,  and 
25*6  inches  vertically  below  the  roof  produced  opti- 
cally to  the  instrument's  position. 

While  taking  some  of  these  measures  near  the 
top  of  the  passage  inside,  there  was  an  involuntary 
testimony  to  the  angle  of  the  floor  of  the  passage 
being  greater  than  the  angle  of  repose  for  wood 
resting  on  granite,  with  some  sand  sprinkled  on  it 
too, — ^by  the  measuring-rod  sliding  away  of  its  own 
accord,  and  not  stopping  till  it  had  got  to  the 
bottom  of  the  whole  passage. 


276 


MEASURES  OF 


[SfiCT.  V. 


DIP  OF  ENTBANCE  PASSAGE,  TO  THE  SOUTH. 


R«Ter8al«  of 
circle. 

MicitMoope  A. 

Mieroflcope  B. 

Aaglawith 

If eui  ■■^j<o  tot- 
ncUdtormdtx- 

of  instmnient^  M 
beknr. 

Direct, 
Complement, 

Direct, 
Complement, 

Direct, 
Complement, 

26°  26' 48' 
63  20  44 

26  25  38 
63  20  38 

26  25  44 
63  20  41 

26'     2* 
21       5 

25    53 
20    62 

25    61 
20    62 

26*»25'55' 
63  S^  65 

26  25  46 
63  20  50 

26  25  53 
63  20  52 

Mean,   ■■ 

26*   30'   18^ 
1 26     30    16 
26     30     18 

26*    30'    17' 

1 

The  corrections  applied  for  the  circle  being 
O'8-inch  too  high,  on  a  signal  1250  inches  distant^ 
being  —2'  12". 

AZIMUTH  OF  ENTBANCE  PASSAGE  OF  SECOND 

PYKAMID. 


Set  telescope  to  Solar  focus ;  lamp-signal,  then,  a  disk  of  5*  it 
diameter,  but  with  a  bisectible  luminous  centre.     ReleveUed. 


Time  by  watch. 


h.  m.      8. 

5  56     0  P.M. 


»» 
>> 


6  14     0  „ 

6  21  30  „ 

6  29     7  „ 

6  36     0  „ 


Object  observed. 


Lamp-signal,    . 
Again,  reversing. 
Again,  reversing, 
Polaris,    near) 

w.  elongation,  ( 
Do.,     reversing  ) 

telescope,        .  ) 
Do.,     reversing  > 

telescope,        ..) 
Lamp-signal, 


Mkjroscops  A. 

Micro- 
iicopeB. 

67*  39'  69* 
237  40  27 
57  39  67 

40^  18' 
40  34 
40  32 

236    8  34 

8  39 

66    8  12 

8  42 

236    8  48 

8  56 

237  40  42 

40  39 

Meannf 

ujmatka] 

microscope*. 


5r40'  9* 
237  40  30 
57  40  14 

236  8  36 
56  8  27 

236  8  62 

237  40  40 
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The  following  being  the  steps  of  computation : — 


Lamp-ngnal,    ftcoordi^g  ) 
to  telescope  reyersal,    .  ] 


Lamp-signal,      Mean  )  __ 
places  of ,     .  .  J  "" 

h.  m.    8. 

Polaris  at  7  11  22sid.time, 

7  18  52 

7  26  29 


•t 


9t 


»9 


9» 


Mean, SB  7  18  54  8id.time,» 
Add  elongation  of  star*^ 
West  of  Pole  computed  >  = 
for  time  as  above,         .  } 

Place  of  Pole,  or  North  )  ^ 
end  of  Meridian,  .         ,]  ^ 

Bat    lamp-readings     •)-  ) 
180*»,    .         .  .  J  "" 

Therefore      difference  j 
shows  Pole  of  Pyramid  >  » 
Wui  of  Pole  of  sky  by  ) 


and  57  40  14 


57° 

40' 12^ 

236* 

••• 
236 

8' 36' 

•  •  • 

8  52 

236*   8' 44' 
•hi  37  25 

237* 

46'  r 

23r40'12' 

+ 

5' 57' 

or  23r40'30' 
.     237  40  40 


and  237*  40'  35 


'OKiT 


56*   8' 27' 
and  360    0    0 


or  416*   8' 27' 
+  1  37  25 


and  417*45' 52' 


and  417*  40' 35' 


and       +   5' 17' 


Mean,  -  +  5'  37'. 


CASINChSTONE  FRAGMENTS,  OF  SECOND  PYRAMID. 

This  firagment  was  picked  up  amongst  the  rubbish 
of  the  western  side  of  the  second  Pyramid,  and 
contains  portions  of  three  worked  surfaces,  viz.,  the 
base,  the  bevelled  outside,  and  a  vertical  side-joint 

The  angle  of  the  base  with  the  bevelled  surface 
being  measured  with  the  reversing  caliper  apparatus 
and  circle  on  March  7,  1866,  in  Edinbrngh^ — gave 
52*  45';  and  on  May  10,  1866,  without  looking  at 
the  former  return,  52**  52' ;  mean  =52*"  48'. 
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The  angle  of  die  base  with  the  npright  ade-jomt 
sorfiEU^  was  found  =  90"*  5^ ;  and  the  angle  of  the 
bevelled  saifeu^  with  the  same  side-joint  was  foimd 
=  91''  10^ ;  the  increase  of  tiiis  angle  over  the  other 
of  90"*  nearly,  being  very  marked. 


PHOTOGBAPH& 


NEOATIYEa 


These  photographs  were  all  taken  with  a  view 
solely  to  procuring  aids  in  scientific  inquiry.  Hence 
they  were  numerous ;  often  rather  peculiar,  both  in 
their  subjects  and  stations  (though  the  camera  was 
never  tilted,  but  on  the  contrary  levelled  by  spirit- 
level),  and  were  always  on  glass  plates.  The  impres- 
sions were  moreover  *thin/  photographically, — as 
rendering  them  more  suitable  to  copying  and  en- 
larging by  a  copying  camera  afterwards, — and  small 
in  size,  for  the  sake  of  portability ;  one-half  of  them 
being  taken  on  dry  plates  about  three  inches  square, 
with  a  lens  4*8  inches  in  focus ;  and  the  other  half 
on  wet  plates^  of  the  imusually  small  size  of  1  inch 
square,^  with  a  lens  by  Mr.  Dallmeyer,  of  London, 
1*8  inches  in  solar  focus.  These  smaller  pictures 
were  the  work  of  an  apparatus  specially  arranged 
by  myself  for  the  occasion,  and  with  a  view  to 

1  i.e.,  the  imprened  pictarei  were  of  that  size ;  the  glass  plates 
themselves  being  three  inches  long  and  one  broad,  or  the  usual-sized 
slides  for  microscopes. 
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securing  several  practical  advantages  as  detailed  in 
voL  L  chap.  xvL :  but  though  successful  in  its  ob- 
jects, I  do  not  burden  these  pages  with  an  account 
of  it^  as  the  apparatus  itself  was  exhibited  (for  me) 
by  Mr.  J.  Nicol,  and  described  by  him  extremely 
well,  before  the  Edinburgh  Photographical  Society 
on  May  16th,  1866  ;  besides  being  reported  in  the 
British  Journal  of  Photogrct/phy  (No.  318)  for  June 
8th,  of  the  same  year. 


POSITIVES. 

From  the  above-mentioned  negatives^ — of  which 
there  are,  large  and  small,  twelve  boxes, — I  prepared, 
with  a  copying  camera,  after  returning  home,  a  con- 
siderable number  of  positive  copies.  Occasionally, 
of  the  whole  subject ;  but  usually  some  special  por- 
tion only,  of  the  original  negative,  was  picked  out^ 
and  magnified  to  such  an  extent  as  to  fill  the  size 
of  glass  plate  selected  for  the  positives, — and  in 
that  way,  exhibit  sundry  features  of  structural  im- 
portance or  theoretic  interest^  in  a  more  striking 
and  easily  understandable  manner  than  would  other- 
wise have  been  possible. 

On  this  principle  there  were  first  prepared,  copies 
of  sixty  subjects, — on  glass  plates  7'75  by  4*25  inches^ 
— ^with  some  idea  of  converting  them  into  book 
plates  :  but  the  expeuse  of  so  doing  was  soon  found 
to  be  vastly  beyond  my  limited  means, — ^however 
desirable  it  might  be  otherwise,  for  Pyramid  litera- 
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tore  to  receive  so  laige  an  acceaedon  of  accuniie 
pictorial  lepresentation.^ 

Afterwards  a  series  of  copies  was  commenced  on 
glass  plates  6*75  by  3'25  inches, — as  being  more  suit* 
able  to  optical  examination,  micrometric  measure, 
and  public  exhibition  by  the  oxyhydrogen  lights — 
and  carried  out  to  the  extent  of  166  subjects. 

Finally,  a  series  has  been  commenced  ou  glass 
plates  suitable  for  the  stereoscope.  Only  fourteen 
subjects  of  this  series  have  been  realized  as  yet^  and 
it  will  probably  not  extend  to  more  than  fifty,  as 
only  a  portion  of  the  oriirinal  neirativea  were  taken 
ap^pILlr  in  duplZT  In  pieparing  tb«. 
proofe  for  the  stereoscope,  a  standard  was  adopted 
at  the  beginning,  and  will  be  preserved  throughout^ 
of  keeping  the  centres  of  the  two  pictures  forming 
a  stereoscopic  pair  2*7  inches  apart.  With  this  dis* 
tance,  no  prismatic  power  is  required  with  the 
lenses  of  the  stereoscope  to  enable  an  average  pair 
of  eyea  to  produce  combination  of  the  two  subjects 
without  strain  on  the  optic  nerves ;  and  it  has  been 
possible,  therefore,  to  employ,  in  some  special  stereo- 
scopes  recentiy  manufactured  on  purpose,  simple 
achromatic  lenses,  with  much  greater  magnifying 
power  than  is  usual ;  and  with  such  an  increased 

^  Of  the  above  collection,  thirty  were  lent  to  Mr.  Mather,  of  the 
Magnesium  Metal  Company,  to  exhibit  at  his  *  stall'  at  a  conver- 
•aadone  of  the  British  Association  for  the  Promotion  of  Science,  at 
Birmingham,  in  1865  ;  so  that  tbey  have  not  been  altogether  useless 
to  the  public  ;  and  the  rest  have  been  chiefly  given  away  to  private 
friends,  interested  in  the  subject  of  the  Pyramid. 
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extent  of  realization  of  the  mechanics  composing 
the  scene  photographed,  as  to  induce  a  regret  now; 
that  every  subject  was  not  taken  in  a  stereoscopic 
manner.^ 

Still,  such  as  they  are,  with  numerous  impei&o- 
tions  on  their  heads,  the  collection  has  been  of  in- 
valuable service  to  me, — ^in  keeping  up  the  memoiy 
of  the  scenes;  in  furthering  some  examinations 
which  had  only  been  begun  when  upon  the 
spot;  and  in  commencing  others  which  had  not 
attracted  my  attention  at  the  time,  but  yet  had 
had  their  elements  pictured  with  accuracy,  in  views 
which  had  been  photographed  for  some  other 
very  different  purpose.  This  is  indeed  one  of  the 
special  uses  of  photography  to  a  scientific  traveller, 
viz.,  that  it  maps  down  not  only  what  is  required 
and  understood,  but  everything  else  far  and  near, 
whether  appreciated  or  not ;  but  all  with  equal 
fulness,  sharpness^  and  accuracy :  wherefore  all 
scientific  men,  and  travellers  more  especially,  are 
indebted  indeed  to  Fox  Talbot  and  Daguerre  for 
this  remarkable  instrument  of  help  in  their  inves- 
tigations-and  which  their  fathers  knew  not. 

Deriving  so  much  benefit  then  myself  from  hav- 
ing these  photographs  at  my  hand  when  writing  the 
present  work,  and  wishing  to  make  others  partakers 
of  the  same  advantage, — I  was  much  disappointed 

^  Six  of  the  aboYe-mentioned  stereographs  were  exhibited  in  aa  manj 
stereoscopes  at  the  meeting  of  the  Royal  Society,  Edinburgh,  April  2, 
1866,  on  occasion  of  a  notice  of  the  recent  measures  at  the  Great 
Pyramid  being  giveu  at  the  request  of  the  CouDciL 
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to  find,  88  already  mentioned,  that  the  expense  of 
preparing  good  and  large-sized  paper  prints  £rom 
them  for  publication,  was  too  expensive  for  me  to 
contemplate.  But  I  have  since  then  lent  many  of 
the  lantern  series  for  public  exhibition  by  the  osy - 
hydrogen  light ;  so  that  audiences  of  800  indivi-* 
duals  and  upwards  at  a  time,  have  seen  them, 
and  have  had  each  of  the  original  1-inch  square 
pictures  magnified  so  as  to  cover  square  screens 
from  100  to  300  inches  long  in  the  side ;  or  nearly 
to  fill  the  end  of  a  large  halL 

In  this  manner  thirty-six  different  pictures  were 
shown  in  Manchester  by  Mr.  Mather  in  November 
1865,  to  his  friends  interested  in  the  production  of 
magnesium  metal ;  thirtyndx  by  Mr.  Joseph  Side- 
botham  in  December,  to  the  Photographic  Section 
of  the  Philosophical  Society  in  the  same  city ; 
thirty-six  at  the  Boyal  Scottish  Society  of  Arts  in 
Edinburgh,  on  April  23,  1866  ;  forty-eight  to  a 
popular  meeting  of  the  Edinburgh  Photographic 
Society  on  May  7 ;  eighteen  to  an  ordinary  meeting 
of  the  same  Society  on  May  16  ;  &£ty  to  a  public 
conversazione  in  the  Museum  of  Science  and  Art  in 
Edinburgh  in  November;  fifty  during  the  same 
month  at  a  public  meeting  in  the  City  Hall,  Olas* 
gow,  in  aid  of  Scottish  Church  extension  in  Alex- 
andria, in  November  also  ;  fifty  at  Stirling  in 
I>ecember,  and  fifty  at  Alloa  in  the  same  month, 
before  local  scientific  societies ;  fifty  at  Montrose,  in 
aid  of  working  men's  lectures,  on  January  6, 1867  ; 
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fifty  in  the  City  Hall,  GHasgow,  in  aid  of  the  Alex- 
andrian scheme  again,  on  January  11 ;  and  fifty  in 
the  Queen's  Rooms  .of  the  same  city,  on  January  16  ; 
while  two  more  exhibitions  are  promised  in  Edin- 
burgh in  March  before  the  Philosophical  Insti- 
tution. 

On  all  these  occasions,  excepting  only  the  two 
first,  the  pictures  were  placed  in  charge  o^  and 
exhibited  by,  Messrs.  Nicol  and  Slight^  of  the  Edin- 
burgh Photographic  Society;  who  performed  their 
part  most  efficiently. 

Nevertheless,  as  some  of  the  plates^  firom  being 
exposed  so  frequently  in  dose  proximity  to  a  power- 
ful oxyhydrogen  lights  are  now  beginning  to  show 
symptoms  of  '  roasting' — ^it  may  be  inexpedient  to 
exhibit  them  again  in  public.  I  dose  this  depart- 
ment, therefore,  with  a  list  which— though  contain- 
ing merely  the  names  and  described  subjects  of  the 
plates — may  yet  allow  of  an  idea  being  formed 
touching  the  accession  to  the  means  of  obtaining  a 
knowledge  of  the  Pyramids,  furnished  on  this  occa- 
sion by  photography. 


GREAT  PYRAMID  PHOTOGRAPHS — 171  SIX  boxes. 

1.  Three  Pyramids  of  Jeezeh  from  Southern  uplanda. 

2.  Two  greater  Pyramids  of  Jeeaeh  from  Southern  uplands^  with 

Fossil  Shells  in  foreground. 

3.  Fossil  Shells  in  foreground  of  No.  2,  magnified. 

4.  Fossil  Shells  in  the  more  immediate  foreground  of  No.  2, 

magnified. 
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5.  Bird's-eye  View  of  Great  Pyramid  and  iU  Sepulchral  Hill  from 

an  eminence  Southward. 

6.  (}reat  Pyramid,  and  East  Tombs  Cliff  Item  Eastern  Sandr 

plain. 

7.  Great  Pyramid  and  Northern  Causeway,  fWmi  the  East 

8.  Great  Pyramid  from  the  East  Tombs  Cliff. 

9.  Great  Pyramid  from  the  South-east ;  a  Snake^raok  in  fore- 

ground. 

10.  Great  and  Second  Pyramids,  from  the  Sand-plain  North-east 

11.  Great  Pyramid  and  the  Ancient  Bnbblsh-heaps  from  the 

Sand-plain  to  the  North-east 

12.  Great  and    Second    Pyramids   from   Sand-plain   on    the 

North. 
IS.  Great  Pyramid  and  Monuments  from  the  South-east 

14.  Great  Pyramid  from  hills  to  the  North-west 

15.  Great  Pyramid,  old  and  recent  Rublnsh-heaps,  and  distant 

Egyptian  cultivated  fields,  from  the  North-west 

16.  Ancient  Rubbish-heaps  North  of  Great  Pyramid,  from  the 

North-west 

17.  Masonry  of  Southern  and  part  Western  sides  of  Great 

Pyramid. 

18.  Howard  Vyse's  Hole,  in  South  face  of  Great  Pyramid. 

19.  North-east  comer  of  Great  Pyramid  and  HilL 

20.  Stone  Ranges  of  Great  Pyramid  at  North-east  comer. 

21.  Slickensides  marked  Rock,  below  North-east  comer  of  Great 

Pyramid. 

22.  Stone  Ranges  of  Great  Pyramid  at  South-west  oomer. 

23.  Masonry  of  North-east  comer  of  Great  Pyramid. 

24.  Masonry  of  North-east    comer  of  Great  I^yramid,   from 

close  by. 

25.  Large  Fragment  of  a  Casing-stone  discovered  by  Alee  Dobree 

in  side  of  Northern  Rubbish-heap,  Febmaiy  1865. 

26.  Nummulite  Limestone,  South-west  comer  of  Great  Pyramid 

27.  The  North  Ajdmuth  Trench,  on  East  side  of  Great  Pyramid. 

28.  The  South  Aamuth  Trench. 

29.  The  North-north-east  Ajdmuth  Trench. 

30.  East-north-east  Azimuth  Trench,  looking  outwards,  Figures 

seated. 
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31.  East-north-^Mi  Ajdouitli  Tnoehy  looUng  onfewaidf^  Figont 

Btanding. 

32.  East-norili-eaBt  Ajdmnth  Trench^  loddiig  iiiwaid%  Figure  in 

flliade. 

33.  East^orih-east  Ajdmnih  Trench,  looking  inwaid%  Figure  in 

snnlighi, 

34.  Upper  put  of  Great  FjnnM  from  East4iortli-«Mk  Aiimnth 

Trench. 

35.  Heap  of  BubbiBh  on  Western  aide  of  Great  Fymnid,  rich  in 

fragments  of  ancient  CSasmg-stonesL 

36.  Sonth-east  corner  of  Great  I^rnmidy  irith  parts  of  Second 

and  Third  I^jrramids. 

37.  Terminal  Socket  of  Great  Pyramid  Casing  at  NorUi-eait 

corner^  uncoYcred  April  1865,  by  Messn.  Alton  snd 
Inglis. 

38.  Another  edition  of  No.  37. 

39.  Socket  at  North-east  comer  of  Great  J^^ramid,  and  Stones  of 

Pyramid. 

40.  Socket  at  North-west  comer  of  Great  Pyramid,  with  a  boiU- 

ing  stone  found  accidentally  tumbled  within  it, 

41.  South-east  comer  Socket  of  Great  Pyramid. 

42.  South-west  comer  Socket  of  Great  Pyramid. 

43.  Entrance  into  North  face  of  Great  Pyramid :  oblique  view. 

44.  Closer  view  of  No.  43. 

45.  Entrance  into  Great  Pyramid  from  the  North. 

46.  Closer  view  of  No.  45. 

47.  Still  closer  view  of  No.  45. 

48.  View  on  the  Pyramid  side,  representing  one  flank  of  general 

hole  leading  down  to  Entrance  Ptunage  of  Great  I^ramid, 
showing  the  finer  Mokattam  stone  composing  its  waDs 
and  floor. 

49.  Closer  view  of  No.  48. 

50.  Straightness  and  fineness  of  the  Joints  on  one  side  of  the 

Entrance  Passage  into  the  Great  Pyramid. 

51.  Mouth  of  Entrance  Passage  into  Great  I^yramid. 

52.  Stone  above  roof  of  Entrance  Passage  into  Great 

53.  AU  the  Pyramids  of  Jeeieh  from  the  South-west. 

54.  Closer  view  of  No.  53. 


SECT,  v.]  PHOTOGRAPHS.  287 

55.  StQl  ekmat  ikm  of  the  tqpi  in  No.  53. 

56.  The  Onuute  Ck)ffer  in  the  King^i  Ohambflr  of  Qieat  P^T^ 

hy  magnennm  light 

57.  Another  edition  of  the  nma 

58.  Da  do. 

59.  Da  da 

60.  Da  da 

61.  Upper  North-east  eomer  of  Oofk/t^  hy  magneeinm  light 

62.  Broken  Soathretit  eomer  of  Ooffinr,  bj  magnednm  li^t 

63.  Kmuei  locally  formed  in  Sonth-eait  eomer  of  King^a  Oham- 

ber,  Qieat  Fynmid,  bj  magneainm  light 

64.  Broken  Bamp-etone  near  Well-moath,  in  Grand  Oalleiy  of 

Great  ^jrramid,  bj  magneeinm  light 

65.  Magneainm  and  Mealed  Gunpowder  in  North  end  of  Grand 

Galleiy,  Great  Pyramid. 

66.  Baae  of  Niche  in  Qneen*a  Chamber  of  Great  I^rramid,  by 

magneainm  light 


SECOND  PYRAMID  PHOTOGRAPHS — in  tWO  boxeS. 

1.  Bird*a-eye  View  of  Second  Pyramid  from  Southern  hill- 

top. 

2.  Second  and  Third  Pyramidiy  from  the  North-east 

3.  Second  ^punid  from  the  NortL 

4.  Second  I^jrramid  from  the  East-north-east 

5.  Second  I^rramid  from  the  East 

6.  Second  Pyramid  with  Cloads. 

7.  Second  Pyramid  and  Gronpa. 

8.  North-west  comer  of  Second  Pyramid,  and  Third  I^rramid. 

9.  View  Northward  from  North-&ce  heap  of  Second  I^rnunid. 

10.  Northern  Endosnre  of  Second  I^rnunid  :  Great  I^ramid  in 

distance. 

1 1.  Plgores  on  North  Endosore  of  Second  Pyramid. 

12.  True  and   False  Entrances    into  North  side  of   Second 

Pyramid. 

13.  Westem  Endosnre  of  Second  TynxxM. 

14.  Hieroglyphics  on  West  Endosnre  of  Seoond  Pyramid. 
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1 5.  Close  view  of  Entrance  PMnge  of  Second  Pyninid. 

1 6.  Rained  Blocks  near  South  &oe  of  Second  I^rrsmid. 

17.  Summit-casing  of  Second  Pyramid. 


THIRD  PYRAMID One  boOC 

1.  Third  Pyramid  with  Clouds. 

2.  Third  Pyramid  from  North-east :    White  Stone  Cbffin  in 

foreground. 

3.  Third  Pyramid  of  Jeezeh,  from  the  South-east     I^.B. — Sand- 

ribbings  in  the  foreground. 

4.  South-east  comer  and  Southern  side  of  Third  Pyramid. 

5.  Fallen  Blocks  of  Oranite-casing  on  Southern  side  of  lliird 

Pyramid. 

6.  Fallen  Blocks  of  Granite-casing  on  Western  side  of  Third 

pTTamid. 

7.  Granite   Casing-stones  in  situ    on   North   ude   of  Third 

pyramid. 

SPHINX — 07ie  box. 

1.  Head  of  Sphinx  and  Sand-hills. 

2.  Head  of  Sphinx  and  Figure  from  East  Tombs. 

3.  Head  of  Sphinx  and  Shafre's  Tomb. 

4.  Near  view  of  Sphinx,  Third  I^ramid  in  distance. 

5.  Near  view  of  Sphinx  and  Sand-hills. 

6.  Sphinx  from  the  West. 

KINO  shafre's  tomb — two  hoxes. 

1.  King  Shafre's   Tomb,  Sphinx,  and   Great   Pyramid,  from 

South-cast 

2.  King   Shafre*8  Tomb,  Sphinx,  and   Great   Pyramid,  from 

South-east,  rather  nearer  than  in  No.  1. 

3.  King  Shafre's  Tomb,  and  Second  Pyramid. 

4.  Entrance  Passage  into   King  Shafre^s  Tomb,   and   Tsmple 

before  Second  Pyramid. 
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5.  King  ShafVe*!  Tomb,  and  Third  Fynunid. 

6.  Western  Entrance  into  King  Shafire'a  Tomb,  nearly  blocked 

up  l^  running  sand. 

7.  Entrance  Passage  into  King  Shafire's  Tomb,  inside. 

8.  Interior  Colonnade  of  King  Shafre's  Tomb,  No.  1. 

9.  Interior  Colonnade  of  King  Shafre's  Tomb,  Na  2. 

1 0.  Interior  Colonnade  of  King  Shafre's  Tomb,  Na  3. 

11.  Interior  Colonnade  of  King  Shafre*s  Tomb,  No.  4. 

12.  Well  Room  in  King  Shafire's  Tomb. 

13.  No.  1  of  Sepulchral  Chamber  in  King  Shafre*s  Tomb,  tested 

for  orientation,  by  Sun's  shadow,  four  minutes  before  noon, 
apparent  solar  time. 
U.  Na  2  of  Sepulchral  Chamber^  tested  as  in  Na  13,  at 
noon. 

15.  Na  3  of  Sepulchral  Chamber,  tested  as  in  Na  14,  four 

minutes  after  noon. 

16.  Red   Granite   and   White    Arragonite    in    King    Shafte's 

Tomb. 

17.  Closer  view  of  Na  16. 


TOMBS  NEAR  THE  PYRAMIDS— ^Aree  boQCes. 

1.  East  Tombs  Cliff  from  North-east 

2.  East  Tombs  Cliff  from  Eastern  plain. 

3.  Day-guards'  Tent  at  East  Tombs,  No.  1. 

4.  Day-guards*  Tent  at  East  Tombs,  No.  2. 

5.  Day-guards'  Tent  at  East  Tombs,  Na  3. 

6.  Day-guards'  Tent  at  East  Tombs,  No.  4. 

7.  Base  of  Cliff  at  East  Tombs,  Na  1. 

8.  Base  of  Cliff  at  East  Tombs,  Na  2. 

9.  Base  of  Cliff  at  East  Tombs,  Na  3. 

10.  Interior  of  Tombs  rerealed,  by  breaking  away  of  front  of 

CUtt 

11.  Tombs  in  East  Face  of  Pyramid  HilL 

12.  Hieroglyphics  on  a  Tomb  Door-jamb. 

13.  Tomb  Door  and  Arab  at  base  of  Cliff  at  East  Tombs. 

14.  Group  of  Arabs  at  East  Tombs. 

VOL.  II.  T 
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15.  Tombs  on  East  Face  of  Pyramid  HilL 

16.  Tomb  Entrance  on  East  Faoe  of  Pyramid  HilL 

17.  No.  16  closer. 

18.  Tomb  Mouth  with  bones,  at  East  Tombs^  Pyramid  HilL 

19.  Part  of  No.  18  magnified. 

20.  Part  of  No.  18,  further  magnified. 

21.  Stone-coffin  Figure  on  I^ramid  HilL 

22.  Discussion  over  the  Stone-coffin  figure  cm  I^nramid  HilL 

23.  Utterly  broken  Tombs  on  Pyramid  HilL 

24.  Sarcophagus  at  bottom  of  Gampbell^s  Tomb,  riewed  fiura 

aboya 

25.  Shadow  of  Pyramid  extending  over  Elgyptian  {dain. 

26.  Sunset  Shadow  of  Pyramid. 

27.  Ruined  Tombs  and  Hills  near  the  Sphinx. 

28.  Travellers'  Road  up  East  Face  of  Pyramid  HilL 

29.  Square  Sepulchral  Well  on  Pyramid  Hill. 


PORTRAITS  AT  THE  PYRAMID Otie  boX. 

1.  Mrs.  0.  P.  S.  at  East  Tombs. 

2.  Ibraheem, — cook,  dragoman,  and  head-servant 

3.  Ibraheem,  enjoying  his  otium  cum  dig,^  after  the  service  is 

over. 

4.  Alee  Dobree  on  Guard  at  East  Tombs,  and  dreaming  of  his 

own  house  and  date-trees. 

5.  Alee  Dobree  annoyed  that  he  was  not  allowed  to  desert  to  a 

party  of  Travellers  one  day,  and  receive  baksheesh. 
G.  Sheikh  Abdul  Samud  of  the  northern  Pyramid  village. 

7.  Smyne,  Ibraheem's  help,  at  East  Tombs. 

8.  Alee,  the  Day-guard  at  East  Tombs. 

9.  The  Lamb  presented  by  Sheikh  MurrL 

1 0.  Sheikh  Murri,  of  the  southern  Pyramid  village. 

1 1.  Arab  Group  on  roof  of  Sheikh  Abdul  Samud's  house. 

1 2.  Madame  Abdul  Samud  and  Family. 
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PTBAMID  MOVING  FIGURES — Ofie  box. 

1.  VOlBge  with  flgnres  on  the  Sandsy  Bouth  of  I^rramid  HilL 

2.  The  Gultiyated  Land  of  Ilgypt  from  the  Sand-plain. 

3.  The  principal  I^jrramid  Village,  and  the  Eastern  or  Mokattam 

Hills  in  the  dintance. 

4.  The  Northern  Pyramid  Village. 

5.  TrayellerB  ascending  the  Hill  towards  the  Great  I^rramid, 

accompanied  bj  Arabs. 

6.  Na  5  magnified. 

7.  Hawk  on  the  wing. 

8.  The  Slave-merchant 

9.  lane  of  Camels. 

10.  Travellers  retoming  firom  seeing  the  I^rnunid. 

11.  Distant  view  of  I^rramids  of  Abooseer,  south  from  Jeeceh. 

12.  The  Last  Man. 


NUMBER  OF  LANTERN  PHOTOGRAPHS. 

Great  Fyramidy 66 

Second  Pyramid, 17 

Third  Pyramid, 7 

Sphinx, 6 

King  Shafie's  Tomb, 17 

Tombs  near  the  I^jrramids, 29 

Portraits  at  the  I^yramids, 12 

I^yramid  Moving  Figures, 12 

Total,     =  166 


PHOTOGRAPHS  PREPARED  IN  DUPLICATE  FOR  THE 

STEREOSCOPE. 

1.  North-east  Socket  of  Great  Pyramid,  and  Comer  of  Masonry. 

2.  North-east  Socket  and  its  Excavators. 

3.  North-west  Socket  of  Great  Pyramid,  and  part  of  Pavement 

4.  South-east  Socket  of  Great  Pyramid. 
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5.  Upper  part  of  Qrmi  Tjrmadf  Tiewed  ftom  Eifli-iiorth-eMft 

Arimnth  TieneheBL 

6.  North  Aamiith  Trench. 

7.  Onter  md  of  EMt-north-east  Aaimith  Trench. 

8.  Same  repeated. 

9.  Inner  end  of  Eaat-north-eait  Azimiith  Trench. 

10.  Goffer  m  King^a  Chamber,  hy  magnerinm  light 

1 1.  Upper  North-east  comer  of  Goffer,  by  magneahim  light 

12.  Upper  Sonth-eaat  comer  of  Coffer,  bjr  iwgnAMnm  light 

13.  Lower  part  of  Niche  in  Queen's  Chamber,  by  magneainm 

light 

1 4.  Second  and  Third  I^jramida^  with  South-east  can^a  of  Great 

Pyramid. 

Out  of  about  fiffy  general  subjectsw 


] 


SPECIMENS  BEOUGHT  HOME. 

These  were  almost  entirely  hand -specimens  of 
the  rocks ;  for  if  some  of  them  were  parts  of  monu- 
ments^ they  were  ancient  fragments  of  them  only, 
trampled  imder  foot  for  ages^  and  now  picked  up 
off  the  ground  merely  to  illustrate  the  material ; 
and  show  what  has  been  brought  to  the  region  by 
man,  and  what  by  nature.  The  series  was  as 
follows : — 

1.  Nammulite  Limestones  of  the  Fjrnunid  HilL 

2.  Fossils  of  various  kinds,  Gypsom,   and   Sand,  from  the 

neighbourhood  of  the  Second  Pyramid,  Third  Pyramid, 
and  Sphinx. 

3.  Rock  of  Fossil-shells  from  the  top  of  the  hill  to  the  south  of 

the  Pyramid  HilL 

4.  Fossil-shells,  Echini,  eta,  from  hills  about  three  miles  farther 

south. 

5.  Nineteen  fragments  of  Casing-stones  of  the  Great  I^yramid, 

picked  up  out  of  the  rubbiBh  at  its  foot 

6.  One  ditto  of  the  Second  I^rramid. 

7.  Cakes  of  Salt  from  the  Horusontal  Passage  in  the  Great 

Pyramid. 

8.  Salt  Incrustations  and  a  piece  of  stone  from  a  fissure  in  the 

West  Wall  of  the  Queen's  Chamber. 

9.  Fragments  of  Diorite  picked  up  on  the  northern  edge  of 

pyramid  HiU. 
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10.  FragmentB  of  Basalt,  Oniute,  and  Airagonite  picked  op  it 

yarioos  parts  of  the  HilL 

1 1.  FragmentB  of  FMterj,  Olaaa-bead^  etCL,  in  the  nibfaidi  oiii> 

side  many  Toml& 

12.  Jaaper-pebbleay  Qnarts-pebUea  (looae  and  in  their  matrix 

rock),  together  with  portiona  of  Petrified  Wood  from  the 
neighbouring  hills  of  the  LQ^yan  Desert 

13.  Various  Insects  of  the  Region,  inebding  a  large^  brown, 

round-bodied  Beetle  from  the  Interior  of  the  Qrwt 
I^ramid,  pronounced  by  W.  R  M'Nab,  Esq.,  Jun.,  to  be 
without  eyes,  and  to  be  <  a  Bpedm  of  hderomera^  ap- 
*  parently  new,  but  not  yet  suffidently  examined.' 

Examples  of  all  the  geological  specimens,  together 
with  sixteen  of  the  casing-stone  fragments,  have 
been  presented  to  the  Boyal  Society,  Edinburgh, 
and  are  deposited  in  their  Mnseum. 


ANALYSIS  OF  PYRAMID  MATERIALS,  by  William 
Wallace,  Ph  J).,  Chemical  Laboratory,  Meobanics' 
Institution,  38  Bath  Street,  Glasgow. 

The  following  particulars  are  extracted  from  two 
letters  by  Dr.  Wallace  in  1866,  dated  February  2 
and  March  29,  respectively, — after  receiving  some 
pyramid  specimens  from  the  author. 

1.  Granite ;  small  fragments  picked  up  here  and 
there  about  the  Pyramid  hill ;  a  darker  and  duller 
red  granite  than  that  of  Scotland,  but  apparently 
much  more  durable  under  an  Egyptian  climate. 

This  appears  to  be  a  syenitic  granite  containing 
very  Uttle  mica^  and  therefore  less  likely  to  be 
affected  by  extreme  changes  of  temperature  than 
such  granites^  as  the  Peterhead.  I  have  taken  the 
specific  gravity  of  various  specimens  for  comparison, 
using  pieces  of  half  a  pound  to  one  pound. 

From  Fyramid  neighbourhood,  ....     as  2*731 

„    Pefeeriiead  (red), »  2-646 

„    Boos  of  Mull  (bright  red),        .....  2*646 

„     SmnzDit  of  Ben  Onaohan  (red),  .     s  2*612 

2.  Basalt,  picked  up  loose  on  Pyramid  hilL 
Specific  gravity  of  the  following  specimens  :- 

Luge-gnuned  bftsalt, ^     2*863 

Medium  uxe  grained  basalt, =     2*919 

Fine-graioed  basalt, =     2*785 
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I  have  some  doubt  about  the  fine-grained  speci- 
men being  basalt,  and  I  am  not  quite  satisfied  that 
any  of  them  are  basalt  The  two  first  of  the  above 
specimens  contain  a  mineral  which  appears  to  be 
glassy  felspar,  and  I  am  somewhat  inclined  to  think 
they  are  syenitic. 

3.  Diorite  1  This  stone,  of  which  you  state  the 
earliest  Egjrptian  statue  is  made,  appears  to  me  to 
be  a  homblendic  quartzite.  It  consists  chiefly  of 
quartz  (at  least  the  pieces  you  sent  me),  but  there 
is  some  hornblende  and  also  pearl-spar,  clearly  point- 
ing out,  I  think,  that  it  is  a  metamorphic  rock, 
rather  than  an  igneous  one.  It  is  extremely  hard 
— having  in  fSact  the  hardness  of  quartz, — and  I 
really  cannot  suggest  the  probable  means  by  which 
it  was  fashioned  into  a  work  of  art  Specific  gia- 
vity  =  2-755. 

4.  Gypsum,  picked  up  loose  near  the  third  Pyra- 
mid. We  have  here  two  specimens^  one  of  selenite 
and  the  other  of  fibrous  gypsum.  These  both  con- 
sist of  hydrated  sulphate  of  lime,  CaO,  SOs+  2  HO, 
very  pure. 

5.  '  Alabaster  or  arragonite,'  fix)m  the  interior  of 
King  Shafre's  tomb,  and  the  neighbourhood  of  the 
*  temple '  on  the  east  of  the  second  Pyramid.  Two 
pieces^  one  massive,  the  other  crystalline,  both  con- 
sist of  carbonate  of  lime  without  any  sulphate 
(therefore  probably  arragonite,  and  decidedly  not 
alabaster).  The  crystalline  specimen  is,  I  think, 
calc-spar ;  it  is  too  soft  for  arragonite. 
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6.  Mortar.  The  white  mortar  referred  to  in 
your  note  does  not  appear  to  have  been  sent  The 
pink  mortar  is  exactly  the  same  as  that  I  formerly 
analysed  (see  Chemical  News  for  Af  ill  21st|  1866), 
consisting  chiefly  of  hydrated  sulphate  of  lime,  with 
a  little  carbonate. 

7.  Casing-stone  fragments  picked  up  in  the 
rubbish  around  the  Great  Pyramid. 

I  have  estimated  with  aesA  care  the  specific 

the  water,  etc,  and  find  it  to  be  2*0907  ;  weight  of  a 
cubic  foot  =  130*3  lb&  This  is  not  lighter  than  I 
would  expect  such  a  stone  to  be.  It  is  a  limestonCi 
and  contains  silica  and  alumina,  8*489 ;  carbonate 
of  magnesia,  5*697 ;  the  remainder,  86*83,  being 
carbonate  of  lime.  It  contains  also  a  minute  quan- 
tity (not  estimated)  of  oxide  of  iron,  which  accounts 
for  the  brown  coating  upon  the  exterior  surface  of 
the  casing-stonea 

(On  being  struck  sharply  by  a  hammer,  a  foetid 
odour,  like  that  of  sulphuretted  hydrogen,  is  elicited ; 
as  Dr.  Clarke  noticed  in  1801.— C.  R  S.) 

8.  Stone  of  the  walls  of  the  Queen's  chamber  with 
saline  incrustationa  I  selected  a  piece  of  this  stone 
containing  no  visible  salt,  and  found  in  it  5*90  per 
cent  of  salt,  chiefly  common  salt 

9.  Nummulite  rock  of  the  Pyramid  hill,  nearly 
white. 

This  is  a  limestone  containing  0*4  per  cent  of 
common  salt,  and  1*95  per  cent  of  sulphate  of  lime. 
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also  0*16  per  cent  of  carbonate  of  magnesia;  *20 
per  cent,  of  organic  matter ;  1*00  per  cent,  of  silica^ 
and  2*4  per  cent,  of  alumina,  phosphoric  acid  and 
oxide  of  iroiL  The  remainder  is  carbonate  of  lime, 
93*9  per  cent 

The  darker  coloured  nununulite  rock  contains  a 
Uttle  more  organic  matter  and  oidde  of  iron. 

10.  Bock  of  hill  south  of  Pyramid  hilL 

This  is  also  a  limestone  containing  5*03  sulphate 
of  lime,  and  0*23  pa:  cent  of  common  salt ;  also 
2*58  carbonate  of  magnesia ;  1*2  organic  matter ; 
4' 8  silica  and  clays  ;  the  remainder  being  carbonate 
of  lime,  with  a  little  oxide  of  iron. 

11.  Bock  near  second  Pyramid,  in  loose  blocks 
near  its  foot,  with  special  fossils. 

This  is  also,  like  the  others,  a  limestone,  but  con- 
tains no  common  salt — or  only  the  most  minute 
trace,  and  very  little  sulphate  of  lime  (0*8  percent) ; 
silica  and  clay,  3*40 ;  organic  matter,  0*44  ;  oxide 
of  iron,  phosphoric  acid,  and  a  little  alumina  dis- 
solved from  the  day,  4*4  per  cent  The  remainder 
is  carbonate  of  lime,  with  a  little  carbonate  of 
magnesia  not  estimated. 

W.  W. 
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Angles  of  inclination  of  comer  lines  of  Great 
Pyramid,  taken  from  the  top  with  a  theodolite — 


Nortb-East  angle  of  Pyramid,  Ist  obserratioiif 

a 

4P  19'  20* 

»i                    «»           ***          »i 

s 

41    34  40 

If                    ff           •'^          »» 

B 

41    11     0 

Norih-West  angle        „          .... 

a 

41    39  40 

South- West  angle        „           .... 

■3 

41    41     0 

South-Eaat  angle         „ 

"^ 

4]    40     0 

Mean  of  North- West,  South- West,  and  South- 

East  angles,             

=5 

41°  40'  13* 

Mean  of  the  six  obsenrationsi 

- 

41°  30'  5r 

Mean  of  second  observation  of  North-East  angle. 

and  of  North-West,  South-West,  and  South- 

Eastangleft, 

- 

41°  38'  60* 

Note  to  the  three  ohservations  of  the  North-east 
angle. — The  disaccordance  arises  fix)m  the  great 
irregularity  of  the  angular  projections  of  the  stones 
at  this  comer.  It  is  very  difficult  not  only  here, 
but  at  all  the  angles,  to  select  those  points  down  the 
angular  line,  which  may  best  coincide  with  the  in- 
tersections of  the  general  planes  of  the  adjacent  sides 
— themselves  hardly  planes. 
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ANGLES  OF  FACES  OF  THE  GREAT  PYRAMID. 

North  face :  theodolite  in  the  centre  on  top^     .     —  52^  42^  20* 

„  theodolite  in  another  plaee  on  top^     a  51   51  40 

„  theodolite  in  *  third  place  on  top^      «  51   53    0 

West  face  :  in  centre  of  top,     .  .«  54  44  90 

South  face :  „  ....     —  55   58    0 

East  face :  „  Ist  obeerralion,      «.  52   38  40 

2d  „  -  54  44  40 

„  „  Mean,  .»  53  46  40 

Mean  of  all  the  facial  obeerrationt.     «  53*31' 49* 


{F.  Ayrton,  in  October  1841.)— East  fiuse  of  Pyia- 
mid,  probably  the  least  worn,  in  its  present  state  has 
angle  of  inclination  =  53"*  46'  40\ 

{Howard  Vyse,  in  1837.) — ^Casing-stone  an^e 
=  51'  50' and  51^52'. 

Supposing  altitude  of  Pyramid  to  have  been 
ll-ieths  of  base;  then  angle  of  elevation  at  foot 
would  be  53'  58'  28'; 

Or,  supposing  altitude  of  Pyramid  2'3ds  of  base, 
then  angle  of  elevation  at  foot  would  be  53**  7'  48" ; 

Or,  supposing  altitude  of  Pyramid  5-8ths  of  base, 
then  angle  of  elevation  of  foot  would  be  51**  20'  25" ; 

Or,  supposing  angle  of  elevation  of  foot  of  Pyra- 
mid to  have  been  twice  the  angle  of  inclination  of 
the  entrance  passage,  and  this  to  have  been  the 
angle  given  by  the  incline  formed  by  two  horizontal 
and  one  vertical,  then  such  foot  angle  of  Pyramid 
should  be  53"  7'  48". 

Incli  nation  of  entrance-passage  by  Howard  Vyse,    a     20^  40^  18^ 

Do.  observed  by  F.  Ayrtoxif  with  a  theodolite 
at  top  of  passage,  and  a  lamp  placed  at 
bottom  close  to  subterranean  chamber,        »     26   41     0 

Do.  computed  on  supposition  of  being  the  in- 
cline formed  by  two  horizontal  and  one 
Tertical, »     26   33  54 
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inclination  of  orand  gallery  (ascending 

passage). 

Mearared  by  M.  Jomard  in  1800,     .  .     «     2S®  65' 30" 

Howard  VyM  in  1837,  .     -     26    18    0 
F.  Ayiion  in  1841— 

by  meMorament  of  a  baae  and 

peipendionlar,  .«     25    17  36 
by  measurement  of  a  hypothennse 

and  perpendicular,  .»     25  42  53 

The  combinations  from  linear  proportions  are  very 
eurions,  particularly  ihe  result  of  double  the  angle 
of  the  sloping  passage,  derived  from  two  horizontal 
to  one  perpendicular  equalling  the  angle  of  inclina- 
tion of  the  face  of  a  Pjrramid,  whose  height  is  2-3ds 
of  its  base  (length  of  side  of  base).  I  am  persuaded 
that  this  view  of  the  subject  deserves  consider- 
ation.* (Signed)        F.  Ayrton. 

Caiko,  Ath  Jamutry  1865. 

^  The  above  ia  little  more  than  a  hastOy  written  memorandum,  or 
abort  extract,  out  of  a  lengthy  paper  on  the  subject  commenced  by  its 
author  many  years  ago^  but  apparently  never  completely  finished. 
Yet  in  as  far  as  it  goes,  that  paper,  of  which  I  was  kindly  allowed  a 
readings  shows  so  perfect  a  comprehension  of  all  the  methods  and 
cletaals  of  mathematical  mensuration,  and  such  unflinching  honesty, 
that  Pyramid  literature  has  lost  much  from  the  memoir  not  having 
yet  been  published.  Pyramid  literature,  however,  I  would  suggest, 
rather  than  our  knowledge  of  the  ancient  form  of  the  Pyramid  ;  for 
the  subject  having  been  pursued  perhaps  too  exclusively  as  a  problem 
of  pure  science,  the  author  has  been  led  into  several  errors  of  conclu- 
sion, by  applying  his  measures  to  decayed  and  therefore  altered  parts 
of  the  surfaces.  Hence  his  largely  erroneous  angle  of  the  faces  of  the 
Pyramid  as  measured  from  the  top ;  and  they  are  self -proved  to  be 
erroneous  as  applied  to  the  whole /ac«  or  side,  when  the  angle  of  such 
side  is  computed  from  the  observed  angles  at  the  €omer4mes  of  the 
Pyramid;  where  the  measures,  too,  are  more  accordant  with  each 
other  on  accoimt  of  the  greater  hardness  of  the  stone  there,  and  the 
less  amount  of  degradation  and  disrepair. — C.  P.  S. 
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These  measures  were  taken  by  Mr.  Inglis  in  April 
and  May  1865,  at  the  Great  Pyramid,  according  to 
instructions  from  Mr.  Aiton,  his  employer ;  and 
they  were  afterwards  drawn  out  in  Mr.  Alton's  office 
in  Glasgow,  I  believe  by  Mr.  Inglis^  in  form  of  a 
series  of  plans  and  sections  arranged  on  one  long 
roll  of  tracing-cloth, — a  copy  of  which  was  kindly 
given  to  me  by  Mr.  Aiton  in  November  of  the  same 
year.  The  measures  taken,  are  mostly  entered  on 
the  cloth  against  their  respective  subjects,  and  in 
feet  and  inches,  which  are  here  reduced  to  inches  in 
the  following  extracts,  from  such  numerical  entries  :— 

Whole  height  of  Pyramid  »  5481  British  inches  above  (as  I, 
C.  P.  S.,  suspect)  the  floor  of  the  north-eastern  socket; 
whence,  reduced  to  the  I^rramid  pavement^  the  qoantity 
becomes  5475  British  inches. 

Special  Htfsomstbic  Data. 


Names  of  SnliiJecti. 


Floor  of  King*8  Chamber, 

Floor  of  horizontal  passage. 

Floor  of  Queen's  Chamber, 

Junction  of  floors  of  entrance-passage,  and 

of  Ist  ascending  passage,  produced. 
Floor  of  North-East  socket. 
Floor  of  South-East  socket, 
Sand  plain,  variously. 
Alluvial  plain, 
Well-water  in  aUuvial  plain. 


From  level  of 

generml 
allarUl  plane. 

From  Pyninld 

pavement, 

aaammad 

Britiah  inches. 

-h3d60 

+  1714 

+  2637 

+   891 

+  2504 

+   858 

+  1806 

+    160 

+  1640 

-       6 

+  1627 

-     19 

+   246 

-1400 

0 

-1646 

-    120 

-1766 
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This  fibst  FnrrT  OouBsn  fbom  Babb  of  FnAMiDy 
thub  Hughtb  in  Inchxs. 


Height  In 

Hebshtin 
taichetat 

Nnmberof 

inches  at 

Namber  of 

ooaraeArom 

Sonthweet 

North-eMt 

cooneftom 

Soath-weft 

North-east 

bMe. 

angle  of 
Pynmid. 

angle  of 
Pyramid. 

bate. 

1 

a  •  • 

••• 

26 

32 

33 

2 

45 

28 

27 

32 

32 

3 

54 

51 

28 

31 

... 

4 

45 

57 

29 

29 

34 

5 

45 

46 

30 

29 

14 

6 

... 

11(  +  32)1 

31 

28 

58 

7 

76 

33 

32 

28 

29 

8 

46 

40 

33 

28 

•.. 

9 

34 

39 

34 

27 

57 

10 

40 

41 

35 

26 

28 

11 

31 

34 

36 

27(  +  25)? 

52 

12 

32 

35 

37 

24(  +  26)? 

28(  +  22)? 

18 

27 

38 

38 

24(  +  25)? 

49 

14 

32 

35 

39 

41 

43 

15 

30 

27 

40 

25 

38 

16 

28 

... 

41 

... 

36 

17 

29 

57 

42 

49 

34 

18 

28 

27 

43 

46 

... 

19 

31 

31 

44 

32 

64 

20 

39 

53 

45 

31 

29 

21 

...(  +  37)? 

37 

46 

21 

33 

22 

37 

38 

47 

41 

41 

23 

10 

24 

48 

41 

38 

24 

35 

23 

49 

38 

26 

26 

33 

34 

50 

28 

36 

Covrectod) 
fimuy     ) 

844 

871 

26-50 

834 

854 

1-50 

1678 

1725     _ 

Mean, 

-2! 

58 

1702 

Some  of  the  courses,  in  the  drawing  from  which 
the  above  numbers  are  derived,  are  entered  in  pairs^ 
as  the  6th  and  7th  of  the  south-western  angle, 
and  the  united  height  given  at  the  7th  only. 
Others  I  fear  are  not  entered  quite  correctly,  for,  on 
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comparing  them  with  my  own  measures^  and  with 
photographs, — ^it  would  appear  that  course  21  of  the 
south-west  angle  is  missed  out ;  course  6  of  the 
north-east  angle,  is  in  large  error ;  while  courses  36, 
37,  and  38  at  the  south-west  angle,  and  course  37 
at  the  north-east  angle  of  the  Pyramid,  have  alto- 
gether fjEiiled  to  notice  (so  fSetr  as  these  small  figures 
are  concerned,  for  the  drawing  itself  seems  more 
accurate)  the  very  remarkable  and  sudden  increase 
which  in  reality  takes  place  there,  in  the  thicknefls 
of  the  Pjrramid  courses.  Wherefore,  correcting  for 
these  several  errors,  as  indicated,  —  we  have  the 
heights  of  the  first  twenty-five  and  first  fifty  courses 
of  the  Pyramid,  at  the  south-west  and  north-east 
angles,  as  given  at  the  foot  of  the  columns  above. 

In  the  original  drawing  alluded  to,  the  figures  for 
the  heights  of  all  the  rest  of  the  courses  up  to  the 
top  of  the  Pyramid  are  given, — ^but  as  the  ano- 
malies seem  to  increase  in  ascending,  I  have  not 
attempted  to  investigate  them  further. 

ring's  chamber. 

The  measures  by  Mr.  Inglis  of  the  sizes  and 
numbers  of  the  stones  composing  the  walls  and 
ceiling  of  this  chamber,  appear  to  have  been  his 
final  and  most  complete  work  at  the  Great  Pyramid ; 
and  do  him  much  credit,  besides  giving  a  completer 
account  of  them  than  has  ever  been  published  before. 
The  following  particulars  are  derived  fix)m  the  num- 
bers entered  by  him  on  each  stone,  in  his  large  and 
architectural  drawing : — 
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NoBTH  Wall  ; 
Lengths  of  stones,  from  joint  to  joint,  in  the  several  ootuses. 


NnmbOT  of  Joint 

Flnt 
ooniMfOr 
that  next 

floor. 

Socond 
ooniM. 

Third 
ooaiMi 

Fourth 
coone. 

TopeourM, 
ornost 
odling. 

fnchfli. 

Inehflt. 

Inehflt. 

Inehet. 

iDtAm. 

EMtwaU, 

0-0 

0-0 

0-0 

0-0 

0-0 

Fint  from  EasI  waQ, 

41*5 

122'4» 

122-4* 

36-0 

190-0 

Seoond         „ 

61*4 

66A 

84-0 

04-0 

222-0 

Third          ,, 

40*0 

03-0 

44-0 

84-0 

Fourth         „ 

57-5 

77-0 

61-4 

51-0 

• 

Fifth           „ 

ed'O 

66-0 

61-4t 

79-0 

Sixth           M 

49-9 

87*9 

48-fit 

61-9 

S0T0llth              99 

42-6 

••• 

••• 

46-0 

Ei^th,  or  West  side, 

Sum,  or  length  of  ) 
room  on  Nor&  side, )  "" 

S5-9 

••• 
411-7 

■•  • 

••• 

411-8 

411-7 

411-9 

412-0 

South  Wall  ; 
Lengths  of  stones,  from  joint  to  joint,  in  the  several  courses. 


NmDbOT  of  Joint 

Flrrt 
eoiuae,or 
that  next 

floor. 

Seoond 
ooozee. 

Third 
eoorae. 

Fourth 
course. 

Top  course, 
or  next 
oeUinc. 

Lushes. 

Inches. 

Inches. 

Inches. 

Inches. 

EastwaU, 

0-0 

0-0 

0-0 

0-0 

0-0 

First  from  East  wall, 

37-4 

79-8 

43-0 

51-0 

60-0 

Seoond         „ 

63-0 

35-3 

55-0 

67*0 

193-0 

Third           „ 

37-4 

40-0 

72-0 

45-0 

159-0 

Fourth         „ 

461 

39-0 

120-0 

42-0 

Fifth 

47-6 

55-6 

63-8 

72-0 

Sixth 

39-6 

47-5 

581 

43-0 

Seventh       „ 

40-0 

410 

... 

42-0 

Ei^th         „ 

40-1 

38-5 

a  •  ■ 

49-9 

Ninth 

43-0 

35-3 

... 

•  •• 

Tenth,  or  West  wall, 
Sam,  or  length  of^ 

180 

•  •  • 

•  •  . 

•  •  • 

room  on  the  Sonth  >  « 
side^     .        .        .) 

412-1 

412-0 

411-9 

411-9 

412-0 

*  The  same  blook  of  stone  here  Berves  or  fills  up  both  these  courses, 
making  thereby  a  strong  roof  to  entrance  passage. 

t  These  two  blocks  in  my  measures  are  63*6  and  36*0  inches  long.— 
(a  P.  &) 
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East  Wall; 
Lengths  of  stones,  from  joint  to  joint,  in  the  aereial  ooanes. 


Number  of  Joint 

First 

coarse,  or 

that  next 

to  floor. 

Second 
coarse. 

Third 
coarse. 

Fourth 

COUTMl 

1 

Top  eoose, 
ornest 

South  wall. 
First  from  South  wall, 
Second          „ 
Third            „ 
Fourth          „ 
Fifth,  OP  North  wall, 

Sum,  or  breadth  of  )  ^ 
room  at  East  end,   J  "° 

Inches. 
0-0 
49-9 
65-0 
44-0 
31-0 
160 

Inches. 

0-0 
78-0 
55-9 
72*0 

••  • 

• . . 

Inches. 
0-0 
61-0 
69'0* 
33-0* 
52-9 

•  ■  • 

Inches. 
0-0 
42*0 
35*0 
48-0 
87-9 
43-0 

ladMS. 
205il 

«•  • 

•  •• 

•  •• 

•  •• 

205-9 

205-9 

205-9 

206^ 

2051^ 

1 

West  Wall  ; 
Lengths  of  stones,  from  joint  to  joint,  in  the  several  conrsea 


Number  of  Joint. 

First 
course,  or 
that  next 

floor. 

Inches. 
0-0 
341 
319 
420 
61-9 
36  0 

Second 
coarse. 

Third 
coarse. 

Foarth 
coarse. 

Inches. 
0-0 
58-8 
41-0 
41*0 
65-0 

•  •  • 

Fifth 

North  wall. 

First  from  North  wall. 

Second          „ 

Third 

Fourth          „ 

Fifth,  or  South  wall, 

Sum,  or  breadth  of  ) 
room  at  West  end,  J 

Inches. 
0  0 
49-9 
69-0 
35-0 
370 
150 

Inches. 
00 
31-9 
581 
67-9 
48-0 

•  •  • 

Inchn. 

0-0 

205-9 

•  •  • 

•  •  • 

•  •  • 

205-9 

205-9 

205-9 

205-8 

205-9 

*  These  blocks  appear  in  my  measures  as  58*2  and  44*8  inches  reside- 
tivcly.— (C.  P.  S.) 
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Ckiliko. 

Formed  of  stone  beams  crossing  from  south  to 
north  wall  in  single  lengths. 

Inchei. 
Breadth  at  West  end, a     205*9 

And  at  Eaat  end, »     200*9 

Length  of  mean, m     411*8 

The  length  being  thus  made  up  of  the  breadths  of 
the  several  beams^ — 


From  West  wall  to  first  joint, 
From  first  joint  to  second  joint. 
From  second  joint  to  third  joint. 
From  third  joint  to  fonrth  joint, 
From  fourth  joint  to  fifth  joint. 
From  fifth  joint  to  sixth  joint,    . 
From  sixth  joint  to  seventh  joint. 
From  seventh  joint  to  eighth  joint, 
From  eighth  joint  to  ninth  joint. 

Sum,  or  length  of  ceiling,    . 


Inches. 
-»     23*0 

«  60*0 

-  67*0 
B  46-0 
B  00-0 
«  51*8 
»  53-0 
»  46-0 

-  21-0 

«  411*8 


Hbioht  of  the  Walls  m  the  Enro's  Ghambsb,  and  of  thb 

COXTBSES  COMPOSINO  THEM. 


Counet. 


Itet,  or  floor  course, 
Second  course. 
Third  course, 
Fourth  course. 
Fifth,  or  top  course, 

Sum,  or  height  of  ) 
King's  Clumiber,  ) 


ButwalL 

North 

Sonth 

•tde  of. 

■ide  ot 

Inches. 

Inches. 

41-6 

41-6 

480 

480 

46  0 

46-8 

48*0 

47-2 

470 

47*0 

2306 

230-6 

Ooonet. 


First,  or  floor  course, 
Second  course. 
Third  course. 
Fourth  course. 
Fifth,  or  top  course. 

Sum,  or  height  of  ) 
King's  Chamber,  ) 


WestwaU. 

North 

South 

side  of. 

side  of. 

Inches. 

Inches. 

40*9 

40-9 

461 

461 

45-6 

45-6 

48-0 

480 

48-0 

48-0 

228-6 

228-6 
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CoOIMib 

Sdttliwan. 

<— 

BmahwOi 

Wot 
flDdot 

last 

•Bdot 

West 

»lflC 

Fint,  or  floor  coarM, 
Second  oonne, 

Third  coorae, 

Fourth  oourie^ 
Fifth,  or  top  conne, 

Siim«  or  height  of 
King's  Chamber,  ( 

41-6 
47-2 

46-8 

48H) 
46*0 

iBdMR. 

42-0 
94-2 

2 
94-2 

2 
46-8 
46-1 

Firrt^  or  floor  oovTM, 
Second  oouae^ 
Third  oonne^ 
Foozth  ooonOf 
Kfthy  or  top  ooiiiM^ 

Sam,  or  height  of  ) 
King's  Chamber,  ) 

414 
46-8 
47H) 
46-6 
47-4 

41-8 
46« 
48-0 
46-8 
4M 

2291 

229*1 

229^ 

228-8 

FRENCH  MEASURE  OF  THE  OBEAT  FTBAMIiyS 

HEIGHT,  IH  1800  A.D. 

The  French  savants  of  1799  appear  to  have  paid 
special  attention  to  linear  measures^  particularly 
those  of  the  Pyramid's  height,  both  trigonometrically 
and  by  means  of  measuring  each  successive  step, 
with  a  rectangular  measuring-staff  appropriately 
arranged.  This  latter  mode  of  mensuration  was 
performed  firstly  by  MM.  Jomard  and  Cecile  before, 
and  secondly  by  M.  Le  P^  and  Colonel  Coutelle 
after,  the  discoyeiy  of  the  '  sockets ; '  hence  the 
measures  of  the  former  are  deficient  at  the  starting- 
point,  and  I  have  replaced  their  imperfect  idea  of 
the  two  first  courses  at  the  ground  in  the  following 
table  by  the  same  quantity  derived  from  the  second 
pair  of  observers.  This  pair  seem  to  have  begun 
their  measures^  not  from  the  bed  or  floor  of  the 
socket)  but  from  its  inner  edge,  rather  more  than 
eight  inches  above  the  same,  and  therefore  practi- 
cally identical  with  the  *  pavement'  surface  which  I 
have  assumed  as  the  datum-plane  of  Great  Pyramid 
hypsometry. 
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From  the  pavement  then  below,  the  French  step- 
measures  extend  up  to  the  topmost  stones  on  the 
summit  of  the  Pyramid  ;  but  as  these  topmost 
stones  consist  of  two  small  fragments  only  of 
courses,  one  on  the  other, — I  have  thought  that  H. 
Nouet  the  astronomer  had  more  reason  in  terminat- 
ing his  trigonometrical  measures  for  height,  at  the 
'  platform '  of  the  simimit  Hence  to  make  the 
points  measured  between,  similar  in  all  cases,  I  have 
cut  off  the  two  uppermost  registered  courses^  which 
are  the  fragments  before  alluded  to,  from  both  the 
sets  of  step-measures, — which  then  terminate  above^ 
also  with  the  platform. 

This  platform  is  easily  recognisable  as  being  about 
400  inches  long  in  the  sides,  and  being  the  202d 
course  from  the  pavement  upwards.  The  eminent 
French  authorities  indeed  mark  it  the  201st;  but 
then  they  make  only  one  course  of  really  the  two 
lower  ones,  without  apparently  having  good  reason. 
They  have,  for  instance,  actually  entered  them  in 
two  several  portions,  as  in  the  column  of  Le  Pfere 
and  Coutelle,  but  yet  have  summed  them  up  together 
as  a  single  course  only, — because  the  upper  one  is 
part  of  the  solid  and  standing  rock  of  the  hill,  and 
they  imagined  that  it  indicated  a  high  base  to  have 
originally  extended  all  round  the  Pj^ramid.  But 
Colonel  Howard  Vyse  has  since  shown  that  no  such 
high  base  ever  existed  ;  and  my  own  photographs  of 
the  north-east  comer  of  the  Pyramid  show  a  second 
higher  ledge  of  the  same  standing  rock  further 
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inside  than  the  shelf  above  alluded  to ;  and  in  such 
a  position  of  level  with  regard  to  the  courses  of 
masonry  proper, — some  of  which  are  outside  it, — as 
to  show  that  it  does  not  rule  their  number  or  heights. 
In  addition  to  which,  other  photographs  show,  by 
the  remains  of  coarse  mortar  outside  the  lower  ledge 
of  rock,  that  there  were  stones  of  Pyramid  masonry 
courses  outside  that  also,  rendering  its  service  in 
the  structure  solely  to  supply  some  of  the  interior 
bulk  of  building. 

Hence  there  appears  abundant  reaaon,  from  the 
Pyramid  itself,  for  giving  force  to  the  apparent 
separation  which  the  French  philosophers  did  see, 
in  the  whole  height  of  their  nominal  lowest  course ; 
and  for  calling  it  now  with  certainty, 'two.'  ^Vhence 
also,  the  height  from  the  pavement  below  to  the 
platform  above, — ^which  in  their  own  immortal  work 
appears  as  201  courses, — ^is  represented  in  the  fol- 
lowing English  edition  of  the  same  as  202  courses : 
though  with  the  same  total  height. 

But  while  modem  photographs  lead  me  to  make 
this  correction  on  the  work  of  those  eminent  savants, 
they  have  led  me  also  to  bear  testimony  to  the 
remarkable  accuracy  of  their  measures  of  heights  of 
the  courses,  for  a  great  extent  up  the  Pyramid's  side ; 
and  it  would  be  most  satisfeu^tory  to  their  excelsior 
spirits,  could  they  behold  those  apparent  anomalies 
which  they  chronicled  so  faithfully  at  the  36  th,  37th, 
and  other  courses,  completely  borne  out  in  one  of  the 
recent  Nature-painted  views  of  the  Pyramid.     In 


312  FRENCH  MEASURES  OF  THE  [SECT.  V. 

fact,  their  measures  of  the  courses  of  the  Pyramid 
are  extraordinarily  good,  and  stand  tai  before  all 
others  which  have  ever  been  made,  either  before  or 
since,  my  own  included  :  all  honour  to  them  there- 
fore. And  yet,  for  practical  purposes^  it  is  necessary 
also  to  mention  that  in  the  pages  of  their  measures  in 
Antiquith  Memoires,  vol  L,  there  are  no  leas  than 
four  errors  of  a  whole  metre,  or  near  it,  each  in  Le 
P^re  and  Coutelle's  measures  as  given  in  metres ; 
errors,  however,  not  of  theirs  in  the  measures,  but 
of  M.  Jomard  in  reducing  the  old  French  feet 
and  inches  actually  employed  to  metres ;  or  per- 
haps they  are  only  printer's  errors^  except  that 
two  of  them  are  repeated  in  the  large  engraved 
section  of  the  Pyramid  at  Plate  xiv.  of  their 
largest  sized  plates  (voL  v.) ;  and  the  only  pub- 
lished Pyramid  section  I  know  of^  which  has  at- 
tempted to  give  pictorially  the  true  height  of  every 
course. 

The  errors  alluded  to  are  contained  in  pages  633 
and  534  of  AntiquitSs  Memoires,  vol.  L  ;  and  the 
corrections  required  to  the  figures  printed  there^ 


Goones  as  now  numbered  from  the  pAvement  apwards. 
No.    37>  .  +1-0  metres. 

„    101,  .        .        .         -  1-0    „ 

„    170,  .        .        .         -  0-9    „ 

And  186  and  187  combined,  +1-0,, 

In  my  own  reductions  of  Le  P^re  and  Coutelle's 
measures  from  metres  to  British  inches,  I  have 
taken  the  liberty  of  dividing  the  several  cases  which 
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he  gives  of  only  one  measnre  for  two  small  steps^ — 
80  that  every  step  may  be  represented  by  figures ;  a 
proceeding  which  does  not  alter  the  whole  height^ 
while  it  makes  errors  of  the  above  quoted  nature 
easier  to  detect  At  the  same  time,  having  only 
o>med  ™eh  «duction  to  tie  ne«»t  inch!7ev4 
one  of  202  steps^  there  arises  a  small  difference 
between  M.  Jomard's  and  my  summing  up  ;  and  as 
he  went  to  many  more  decimal  places  than  I  did,  I 
prefer  to  take  his  final  sums  for  the  whole  height ; 
wherefore  these  are  given  at  the  end  of  the 
colxunns. 

Touching  the  degree  of  trust  to  be  placed  on 
these  measures,  it  will  be  interesting  to  all  who  re- 
spect the  name  of  M.  Fourier,  to  know,  that  he  con- 
sidered the  mode  employed, — that  i%  by  the  sepa- 
rate observations  of  202  steps^ — and  gave  it  as  his 
view  of  the  probable  error  of  the  final  result,  as 
dependent  on  the  error  likely  to  be  conmiitted  at 
each  step, — ^that  it  would  be  bounded  by  the  known 
limit  of  error  of  one  measure^  multiplied  hy  the 
square  root  {not  the  simple  number)  of  the  nwmber 
of  similar  operations. 

Whence  M.  Jomard  concludes  the  limits  of  error 
of  his  own  observations  dependent  on  having  made 
each  measure  to  a  closeness  of  '  6  lines'  only,  to  be 
under  8  inches.  But  Le  P^  and  Coutelle,  he 
thinks,  should  have  smaller  limits  of  error,  as  they 
apparently  measured  to  single  lines. 

If,  however,  in  one  place,  from  two  step  mea- 
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aures  and  one  trigonoiDetTical  tneasure,  the  Freocfa 
aavant  thns  giree  the  vertical  iieight  from  paTement 
■to  platform  at  sanuuit,  or  202  couisee  of  the 
Pyramid 

=  5437  British  inches, 
we  should  caution  our  readeis  that  he  sometuneB 
cntB  off  from  this,  the  72  inches  of  the  fiist  tro 
couiBea  from  the  groond;  bat  on  the  erroneoDB 
theoretical  idea  we  have  already  exposed,  of  (he 
inclined  sor&ce  of  the  ancient  Pyramid  having  oufy 
begun  at  that  upper  leveL 

FsmcB  MKAflUBm  of  Obxat  PntAMU>*a  Vbrtioal  Hooht. 
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Fbencb  Measukes  of  Qbeat  Ptkajiid's  Vbbtioal  Hhoht — continued. 


Nt.n.l«t 

No.  of 

i"S?^;^«r<r 

Aa  mosannsd  by      M  moamred  br 
MM.Joiuiiriluid      U.  Ld  Ptre  uid 

UU.  JnwKi  jud 

pi^" 

Colonel  CouWlla 

Colonel  Coatallft 

.p'SSii 

"P"^ 

1 

Br  to. 

Bt.ln. 

„. 

Bx.l. 

Brln. 

Br.ta. 

Br.  in. 

Br.ia. 

Br.  In. 

Br  in. 

Br.ln. 

Bi.ln. 

41 

33 

33 

81 

24 

24 

42 

30 

31 

82 

24 

23 

43 

30 

28 

24 

23 

44 

33 

34 

84 

23 

26 

4S 

42 

39 

85 

28 

46 

40 

39 

38 

86 

SI 

22 

47 

27 

27 

87 

27 

24 

43 

35 

34 

22 

24 

49 

36 

37 

33 

26 

50 

33 

338 

167S 

33 

334 

1696 

SO 

22 

248 

2724 

U9 

245 

2746 

51 

29 

~W 

91 

36 

29 

62 

24 

27 

92 

36 

30 

S3 

26 

25 

93 

33 

33 

M 

26 

25 

94 

30 

29 

55 

23 

26 

95 

27 

23 

B6 

26 

2G 

96 

20 

25 

57 

24 

25 

07 

24 

24 

5S 

25 

25 

98 

24 

23 

60 

27 

27 

99 

41 

41 

60 
61 

29 

28 

258 

1933 

29 

262 

1958 

100 
101 

38 

313 

3037 

39 
35 

304 

3060 

27 

IT 

27 

27 

102 

33 

34 

63 

25 

25 

103 

29 

28 

C4 

26 

26 

104 

29 

28 

65 

27 

26 

105 

27 

27 

66 

26 

26 

106 

27 

26 

67 

24 

26 

107 

26 

26 

63 

33 

33 

108 

25 

27 

69 

32 

31 

109 

29 

27 

70 

30 

278 

221 

32 

279 

2237 

110 

27 

287 

3324 

26 

283 

33S3 

71 

^28" 

'2r 

111 

24 

26 

72 

27 

27 

112 

24 

23 

73 

27 

27 

113 

24 

23 

74 

26 

28 

114 

24 

23 

75 

31 

n 

116 

23 

23 

76 

30 

27 

116 

32 

24 

77 

24 

27 

"117 

26 

24 

78 

24 

24 

113 

23 

29 

79 

24 

23 

119 

36 

29 

30 

24 

265 

247 

24 

264 

2601 

120 

33 

268 

3582 

32 

256 

3588 

314  FRENCH  HEAflUKES  OF  THE  [SEOT.  T. 

aureB  and  one  trigonometrical  measure,  the  Freudi 
aavant  thus  gives  the  vertical  height  from  pavement 
-to  platform  at  summit,  or  202  courses  of  the 
Pyramid 

=  5437  British  inches, 
we  should  caution  our  readers  that  he  sometimeB 
cuts  off  from  this,  the  72  inches  of  the  first  two 
couises  &om  the  ground ;  hut  on  the  erroneouB 
theoretical  idea  we  have  already  exposed,  of  the 
inclined  surface  of  the  ancient  Fyramid  having  only 
hegun  at  that  upper  level 

FSBNCB  MEABDXKe  Of  GSSAT  pTSAiao's  VbRTIOAL  HkIQHT. 
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Fbihcd  Meuobis  or  Gssat  PrKAiOD'a  VnmoAi.  Hnoer — ooiKiiuMi. 
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Summed  up  in  metres  in  the  French  work,  and 
reduced  to  British  inches  here— 

MM.  Jonuund  and  Cedle^  am     138*80  metret. 


+ Neglected  portkm  at  bofefeom,    «  "77 

—two  top  fragmentary  ooanei^  >■        1*08 


ft 


137-99     ..     -     6433  B^.  in. 


Le  Ptee  and  Colonel  Covtelle^      s     139-17 
-twofragmenti^  ...»        1-13 


»» 


138-04     ,,     -     6436  B^.  in. 


11  Nouet^  astronomer,  measures  height  of  '  Plat- 
form'at  top  of  Pyramid,  and  finds  it  from  ground= 
137'53  m.  =541 5 in.;  but  his ' ground '  is  supposed 
to  be  28  inches  above  the  socket-edge  or  pavement 
afterwards  discovered,  therefore  5416  +  28  =  5448 
British  inches. 


SOCKETS,  DISCOVERY  OF. 

The  discovery  by  the  French  savants  of  two,  out 
of  the  four,  comer  sockets  of  the  Great  Pyramid, 
was  so  entirely  original  with  them,  and  has  proved 
of  such  infinite  importance  since  in  all  studies  of 
the  Pyramid,  either  in  theory  or  practice,  that  the 
two  following  extracts  chronicling  the  circumstances 
may  not  be  considered  out  of  place : — 

'  In  the  month  Pluvidse,  year  9  (January  1801), 
'  MM.  Le  P^re  and  Coutelle,  in  excavating  at  the 

*  foot  of  the  Pyramid,  towards  the  two  angles  of 

*  the  northern  side,  found  an  esplanade  which  is 
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the  ancient  **  sol"  or  ground-plot  of  the  monument ; 
i.e.,  of  the  pedestal,  ^^  socle^^*  on  which  it  reposea 
Upon  this  esplanade,  and  in  front  of  the  apparent 
extremities  (of  the  building)  they  farther  dis- 
covered two  sockets,  "  encastrements,"  almost 
square,  cut  in  the  rock.  They  recognised  that 
these  sockets  were  well  on  a  level,  and  their 
angles  sharp,  and  perfectly  rectangular.  It  was 
from  one  angle  to  the  other,  and  on  the  outside, 
that  they  took  the  measure  of  the  base,  and  on 
the  line  which  joins  them,  with  a  minute  atten- 
tion, and  most  exact  methods  : — finding  its  length 
716  feet   6   inches  French,  or  232*747  metres,' 

=  916 34 5  British  inches. — ^M.  Jomard,  ArOiquitis 

Memoires,  p.  513,  voL  L 

*  While  we  were  occupied  with  these  operations^ 

*  other  workmen  laboured  at  the  north-east  angle 

*  of  this  (the  Great)  Pjrramid  to  discover  its  true 

*  base.  At  two  metres  and  three-quarters,  about,  of 
'  distance  from  the  nucleus  or  of  the  present  base, 
'  we  found  the  part  of  the  rock  in  which  the  stone 

*  of  the  angle  of  the  casing  had  been  inlaid  "  in- 
' "  crustSe.''    The  rock  is  still  perfectly  flattened 

*  ^*  dress f  and  cut  out  to  the  depth  of  207  milli- 

*  metres,  over  a  space  of  3 '9  by  3 '4  metres.' — M. 
CouTELLE,  Antiquity  Memoires,  p.  46,  vol.  ii 

ENGRAVINGS. 

The  great  French  work  on  Egypt  is  very  notable 
for  the  large  number  of  engravings  of  atlas  size 
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which  it  contains^  touching  the  Pyramids  of  Jeezeh, 
there  called  uBuaUy  of  Memphis.  In  execution, 
these  engravings  axe  magnificent,  forming  examples 
of  the  *  line  manner/  or  true  work  of  the  graver, 
such  as  the  present  generation  seldom  sees.  Some 
faults  have  however  crept  in,  as  thus : — ^In  Plate  ix. 
voL  V.  of  AntiquitSs  Planches  of  the  smaller  size 
of  atlas,  there  is  a  grand  view  of  the  Great  and 
aecond  Pyramids  from  the  noith,-witii  a  gun, 
just  below  the  horizon,  radiating  fix)m  thence 
magnificently  over  all  the  sky, — but  in  an  azimuth 
which  is  due  soiUh,  or  where  the  Egypt  of  our 
days  most  assuredly  never  sees  the  sun  at  so  low 
an  altitude. 

In  Plate  xrv.  of  vol.  v.  of  the  larger  size  of  atlas, 
there  is  a  section  of  the  Great  Pyramid,  very  re- 
oonmiendable  as  the  only  one  known,  at  least  by 
me,  where  every  course  of  the  masonry  has  been 
put  in  by  measure ;  yet  is  the  interior  unfortunately 
faulty.  Thus  (1.)  the  entrance  passage  terminates 
below,  at  its  junction  with  the  first  ascending 
passage. 

(2.)  The  portcullis  of  the  said  first  ascending 
passage  has  slipped  down  into  the  entrance  passage, 
thereby  blocking  it  up. 

(3.)  The  well  is  far  from  true,  being  too  straight 
and  vertical  in  its  entire ;  and  its  entrance  hole  from 
Grand  Gallery  is  of  a  wrong  shape  ;  i.e.,  square  and 
door-like,  whereas  its  top,  is  really  inclined  suitably 
with  the  ramp-lines,  so  that  it  would  be  concealed 
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were  the  ramp  completed,  or  the  ancient  stone,  now 
broken  out,  put  back  into  its  place. 

(4.)  The  floors  of  the  Queen's  chamber  and  hori- 
zontal passage  are  erroneously  represented  all  on 
one  level,  i.6.,  not  showing  the  deep  step  towards 
the  southern  end. 

(5.)  The  Grand  Gallery  roof  is  made  with  distinct 
inverted  steps,  but  having  only  thirty  of  them, 
instead  of  thirty-dz. 

(6.)  The  south-east  socket  of  the  Pyramid  is  shown 
as  well  as  the  north-east ;  but  the  only  other  socket 
which  the  French  savants  discovered,  besides  the 
north-east  one,  was  that  at  the  north-west  comer. 
Since  then,  viz.,  in  1865,  Messrs.  Alton  and  Inglis 
found  by  excavating  that  a  south-east  socket  really 
existed.  But,  that  the  French  had  not  seen  it,  is 
pretty  plain  from  their  having  drawn  it  of  the  same 
size  as  the  north-east  socket,  while  its  meridian 
length  is  really  only  one-third  of  that. 

In  another  Plate,  the  faults  of  not  showing  the 
granite  leaf  of  the  antechamber  to  be  composed  of 
two  pieces^  and  one  of  them  garnished  with  a  certain 
projecting  portion, — are  to  be  noticed ;  ako,  and  still 
more  importantly,  the  total  neglect  of  the  ledge  on 
the  coffer  in  the  King's  chamber.  But  many  other 
features  are  well  given,  and  with  splendid  treat- 
ment as  works  of  the  draughtsman. 
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BYPSOMETRICAL  REFERENCE  OF  THE  GREAT  PYRAMID, 
.  BY    M.    JOMARD,     IN     *  DESCRIPTION    DE    L'EgYPTE/ 
'  ANTIQUmSs  D]£sCRIPnONS,  VOL.  n.  p.  62. 

'  Les  operations  du  nivelleineiit  des  deux  mers, 
'  Tan  des  ouvrages  les  plus  importans  des  ing^nieurs 
'  de   Texp^ditioii    Fran9aise^    ont    6t6    rattach^ 

*  d'apr^  une  id6e  trfes-judicieuse  de  M.  Le  P^re 
'  ain4  directeur  de  ce  travail,  au  sol  de  la  Grande 
'  Pyramide,  qui  servira  ainsi  de  rep^re  invariable  k 
'  toutes  les  observations  future  sur  le  niveau  des 

*  crues  du  Nil,  sur  Texhausseinent  du  lit  du  fleuve 
'  et  celui  de  la  valine.  Ce  point  de  depart  est  le 
'  sol  de  rencastrement  du  socle  de  la  Pyramide,  k 

*  Tangle  nord-est :  il  est  ilevi  de  42*88  metres' 
(1688  British  inches)  '  au-dessus  de  la  coud^  sup^ 
'  rieure  du  meqy&s  ou  nilom^tre  de  Roudah  :  de 
'  42  metres'  (1654  British  inches)  'au-dessus  de  la 

*  vall^  et  des  hautes  eaux  moyennes  (de  1798  k 
'  1801)  ;  et  de  49-97  metres'  (1967  British  inches) 
'  au-dessus  des  basses  eaux  moyennes  pour  la  mdme 
'  ^poque.    Ces  donnas  pr^cieuses  ne  doivent  pas 

*  6tre  perdues  de  vue/ 

Compare  vol.  iii  p.  77  :  adding  to  the  numbers 
above  given,  six  inches^  to  reduce  them  from  the 
floor  of  the  north-east  socket,  to  the  upper  surface 
of  the  general  pavement  surrounding  the  Great 
Pyramid.     See  voL  ii.  p.  137. 


VOL.  II. 


PYRAMID  MEASURES  BY  COLONEL  HOWARD 
VYSE  AND  MR  PEERING. 

No  series  of  authorities  on  Pyramid  measurement 
would  be  complete,  without  the  combined  work  of 
the  two  authors  above  mentioned  We  have  in- 
deed been  obliged  to  point  out  in  mcnre  than  one 
instance,  such  as  that  of  the  height  of  the  present 
Pyramid,  that  their  numbers  are  by  no  means  always 
so  correct  as  they  might  be ;  but  we  beUeve  tiiem 
to  be  perfectly  honesty  as  published  by  Colonel 
Howard  Vyse,  either  in  his  octavo  volumes  of 
OpercUions  carried  on  at  the  Pyramids  of  Jeezeh  in 
1837,  or  his  folio  atlas  of  The  Pyramids  of  Jee&di^ 
published  soon  after ;  and  they  furnish  besides^  the 
greatest  body  of  measures  of  different  portions  of 
the  Pyramid  ever  collected  by  any  single  party,  and 
contain  some  items  with  regard  to  which  there  are 
no  other  authorities.  The  publication,  too,  since 
then,  by  Chevalier  Bunsen,  of  some  of  these 
measures,  as  unfortunately  altered  by  Mr.  Perring 
to  suit  a  theoretical  view  of  his  own,  makes  a  re- 
publication of  the  original  numbers  important  for 
the  credit  both  of  Mr.  Perring  and  Colonel  Howard 
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Vyse,  as  mtasuTW% ;  and  their  numbers  of  feet  and 
inches  being  here  reduced  to  inches  only,  renders 
their  results  more  immediately  comparable  with 
our  own. 


WH<M£  FSItAMID. 

Brltiah  iiwhflt. 

Aadent  baae-side,  length  of, ■■  9168* 

Pretent  base-nde,        „  >•  8952* 

Andent  height,  vertical,  computed  by  angle  5V*  W^  "■  5769* 

Preaent  height,  vertica], ■■  6409* 

Ancient  height,  inclined, ■■  7332* 

Preaent  height,  incUned, —  6819* 

Aqgla  of  oaaing-atonea,  between  61°  SO^, 

and  61°  62^  +  2  aeconda. 


EHTBANGE. 

Vertieal  height  from  baae  to  bottom  of  entrance,    .  >■  688* 
Diatanoe  of  the  centre  of  thia  entrance  eaatward  from  the 

centre  of  the  Pyramid, •■  294* 

Breadth  of  paaaage, ■■  41*5 

Heif^t  of  paaaage,  perpendicular  to  incline,  .        .        .  ■■  47*0 
Angle  of  ihia  entranoe  pawage,  •■  26°  41^ 


UaiCRH  OF  EBT&AHGE  PA88AOIL 

From  preaent  diliqpidated  beginniqg  of  roof  to  the  junc- 
tion  with  firat  aacending  paeeagey        ....•■     768* 

ThoBoe  to  the  forced  paaaage, •■     214* 

Thence  to  the  weQ, -  2582* 

niance  to  the  aubterranean  horiaontal  paaiage,  a     296* 

Or,  preaent  length  inclined,  of  whole  entrance  paaiage,  .     •■  3850* 
But,  ancient  length  must  be  increased  for  an  extent  of 
more  than  276  inches  broken  away  at  the  beginning 
with  the  exterior  of  the  building,  and  is  therefore  more 
nearly, =  4126* 

SUBTSBRANSAN  HORIZONTAL  PASSAGX. 

Breadth, «       33* 

Height, -       36* 

Length -     324- 


324  PYRAMID  MEASURES  BY  [SECT.  V. 

8UBTKRBAKXAN  OHAJfBEB. 

Britidiiiicte. 
Cut  oat  of  rock  of  hill  tM  tUu. 

Length,  East  to  West, »  552- 

Breadth,  North  to  South, -  825* 

Ceiling  flat,  floor  uneven  from  the  excayation  not  having 

been  completed :  depth  from  ceiling  to  deepest  part 

of  floor, »  138' 

Northern  side  distant  from  the  central  vertical  axia  of 

the  Pyramid,  northwards, ■■  96* 

Eastern  side  is  distant  from  the  same  axis  eastwards,  s  311* 

Depth  of  ceiling  below  base  of  Pyramid,                          .  »  1088* 

SUBTSBKAXJfiAN  PASSAGE  TO  THE  SOUTHWARD. 

Length, «     633' 

Breadth, —       31' 

Height, -       29- 

8UBTSBRANSAN  SHAFT  OB  HALF-WKLL. 

This  was  situated  near  the  eastem  end  of  thia  chamber, 
in  the  deepest  part  of  the  floor,  so  far  as  excavated ; 
it  was  described  as  very  rude,  evidently  unfinished, 
and  about  in  depth, as     ISO- 
See  further  particulars  of  it  at  the  end  of  the  list. 


FIRST  A80ENDINO  PASSAGE. 

Length,  from  lower  end  of  granite  portcullis  blocks  to 
the  Grand  Gallery,  including  the  space  of  177  inches 
at  present  occupied  by  said  blocks,     ...         .     «    1492' 

Height,  perpendicular  to  incline,    .         .  .     a       47' 

Breadth, a       4H 

Angle  of  inclination  »  26''  18'. 


GRAND  GALLEBT,  OB  SECOND  ASCENDING  PASSAGE 

Height,  vertical, .a  336' 

Length  from  North  end  to  step  at  South  end,                        a  1810* 
Further  length  from  step  to  passage  leading  to  King's 

chamber, a  62' 

Total  length  of  Grand  Gallery, —  1872' 

Breadth  between  ramps, a  41'5 


SECT,  v.]   COL.  HOWABD  VYSE  AND  MR.  PERRIKO.     325 

Brltiih  inchM. 
Breadth  of  each  mnp, •■      20*5 

Height  (vertical)  of  ramm ■>       24* 


ANTEOHAHBEB  NEIOHB0X7BH00D. 

Length  of  pa»age,  horiioiital,  leading  through  ante- 

chamber,  from  Grand  Gallery  into  King*!  Chamber,    .  ■■     266* 

Hei|^t  of  aaid  paaaage, ■■44* 

Breadth  of  ditto, -       41*6 

Height  of  portoollis, »     169* 

KINGP8  CHAHBEB. 

Length  from  East  to  Wett, —     411* 

Breadth  from  North  to  South, —     206* 

Height,  floor  to  oeilin^^ ■■     229* 

Height  from  baae  of  Pyramid  to  floor  of  chamber,  ■>  1666* 

Northein  side  distant  from  centre  of  Pyramid  to  aoath* 

ward, —     196* 

Eaatem  side  distant  from  same  eastwards,  .        .     ■■     316* 

There  is  supposed  to  be  a  difference  of  a  quarter  of 

an  inch  in  one  of  the  sides  of  the  chamber,  which  is 

probably  an  inflection  in  the  stone. 


NOBTHEBN  AND  80XJTHEBN  AnMHAJfNELS. 


Inclined  height  of  upper  ends  from  base  of  Pyramid, 
Distance  of  lower  ends  from  East  side  of  King's  Cham 

ber,  westwards,  .... 

Hdght  of  same  from  floor  of  chamber,   . 
Dimensions  of  same,  in  height, 

„  breadth. 

Length  of  northern  air-channel  from  King's  Chamber  to 

outward  part  of  Pyramid,  . 
Dimensions  of  arerage  section,  in  height, 

„  „  breadth. 

Length  of  southern  air-channel  from  King's  Chamber  to 

outward  part  of  Pyramid,  . 
Dimensions  of  average  section,  height,   . 
„  „  breadth. 

The  mouth  of  the  southern  air-channel  has  been 
forced  and  enlarged ;  but  was  probably  originally  of 
the  same  size  as  the  other. 


3972* 

97* 

36* 

6* 

8* 

2796* 
9-6 
9* 

2091* 
91 
8-9 
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8AB00FHAOUB  OB  'OOFFEB'  IN  THE  KDrCPB 


BritiflhlM^M. 

Outside  of  ooffiar,  length, »  90-5 

„  breadth, b  39* 

heii^t, -  41- 

Inside  of  coffer,  length,   - b  7B* 

breadth, «  88i( 

depth, «  M-S 


>f 


OF  OONSSBTTOnON. 

Length  of  passage  leading  to  Davison^s  Chamber  out  of 
south-east  comer  of  top  of  Grand  Galleiy,  .        .        .     «     297* 


DAVISOX'S  CHAMBEBy  DISOOVKBBD  BT  MB.  DAYiaON  IH  1764 

Length,  East  to  West, »     460* 

Breadth,  North  to  South, «     205' 

Height,  varies  between °°    I  42* 

Wellington's  chambbb,  disoovebed  by  ool.  howabd  vtsb 

IN  1837. 

Length,  East  to  West, »     462* 

Breadth,  North  to  South, =»     204* 

f26' 
44* 

nelson's  chambeb,  disoovebed  by  ool.  howabd  vtse  in  1837. 

Length,  East  to  West, =     465* 

Breadth,  North  to  South, =     200* 

(  ^4' 

Height,  varies  between ^    )  JM* 

AEBUTHNOT'S  CHAHBEB,  disoovebed  by  ool.  howabd  VY8S 

IN  1837. 

Length  from  East  to  West, «     448* 

Breadth  from  North  to  South, ss     196* 

Height,  varies  between "^    1  M- 
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GAMPBILL's  CHAMBIB,  DI800VKRBD  BY  OOL.  HOWABD  VT8E 

IN  1837. 

BHtiahliMhM. 
Lei^  from  Eart  to  West, •-     iM* 

Braftdth  from  North  to  Soath,  .     »     246* 

{70* 
lOS- 

Whole  height  from  floor  of  King*!  ChAmber  to  roof  of 

Campbell'i  Chamber, •-     831* 

PASSAGOS  LEADDTO  TO  QUEEBTS  OHAHBE& 

Length  from  North  end  of  Grand  Gallery  to  beginning 

of  low  pasaage^ ■■  199* 

Length  from  the  low  passage  to  the  step^               .        .  ■■  1104* 

Length  from  step  to  Queen's  Chamber,  ....■>  216' 
Total  length  of  this  passage  from  North  wall  of  Grand 

Gallery -  1618* 

Breadth  of  passage, ■■  41*5 

Height  of  passage,  in  '  low'  part  before  the  step,    .  ■■  46* 

„                 beyond  the  '  step^'   •                         .  s  68* 


QUEEirS 


f> 


tf 


ff 


Length,  East  to  West,  .... 

Breadth,  North  to  South,       .... 
Hei|^t  to  commencement  of  roof^  * 
Extreme  height  to  upper  angle  of  roof,  . 
Recess  in  eastern  side,  width  at  bottom, 
„  whole  height, 

depth  to  forced  passage, 
width  at  tom 

distance  of  central  vertical  axis 
from  same   feature    of    East 
wall  of  room, 
Diatanoe   from  western  side  of  chamber  to  centre  of 

Pyramid, 

Distance   from  southern  side  of  chamber  to  centre  of 

Pyramid, 

Whole  height  from  base  of  Pyramid  to  floor  of  this 
chamber, 


225- 
204* 
177* 
243* 

61- 
183* 

41* 

23-6? 


26-0? 
90* 
34* 
808* 
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WELL ;  i.e.,  Upper  or  Dry  WdL 

British  tndiM. 
Depth  of  upper  and  vertical  part  of  shaft,  .     »     313' 

Thence  to  grotto, =»  389* 

From  grotto  to  bottom, b  1596* 

Total  depth, =  2298- 

Square  in  section,  with  length  of  one  side^                       .  a  28* 

Height  of  top  of  natural  rock  abore  base  of  Pyramid,  «■  284* 

Note. — As  the  mouth  of  the  well  has  been  forced  throng  the 
masoniy,  Mr.  Perring  supposes  it  was  not  part  of  the  original  design ; 
but,  if  the  upper  inclined  passage  was  filled  with  solid  masonry,  it 
was  the  only  way  in  which  the  workmen  could  go  ont  after  they  had 
closed  up  the  passage  from  the  upper  end  of  it. 

The  platform  on  the  top  of  the  Pyramid  is  about  396  inches  square ; 
above  this  are  four  or  five  stones  belonging  to  the  upper  layers. 

OONOLUDED  AREA  AND  WEIGHT. 

Acres,  roods,  poles. 
Former  extent  of  base, b     13       l        22 

Present  extent  of  base, =3     12       3         3 

Supposing  the  natural  rock  to  average  96  inches  over  the  extent  of 

base,  and  deducting  the  space  occupied  by  chambers  and  passages,  the 

original  quantity  of  masonry  would  be,  in  cubic  feet,    a     89,028,000 

Or  in  tons, =       6,848,000 

And  the  present  quantity,  in  cubic  feet,  .     =     82,111,000 

And  in  tons, .     =       6,316,000 

The  space  occupied  by  chambers  and  passages  being  only  56,000 

cubic  feet,  or  1-1 590th  of  the  whole  mass. 

MISCELLANEOUS  DETAILS. 

British  tnchci. 
Pavement  at  centre  of  North  front,  width,  .     «     402* 

Thickness  of  its  stones, ss       21* 

Width  of  same  pavement  at  excavations  near  middle  of 

each  half  of  North  front,    .         .         .         =       from  132*  to  144* 
Horizontal  distance  of  outer  surface  of  bevelled  casing- 
stones  at  foot  of  North  front,  from  the  rectangular 
masonry  behind  them,         ....  as       about  1  OS- 

MR.  PEBRINa  S  AOCOUNT  OF  THE  SHAFT  BUNK  IN  THE  SUBTER- 
RANEOUS CHAMBER,  DURINO  THE  TEAR  1838. 

Base  of  Great  Pyramid  above  Nile  in  1838  A.D.,      .         .      =   1647- 
Rise  of  Nile  bod  in  4000  years,  estimated  .      =»      120 

Sum,  or  base  above  Nile  in  2162  B.C.,     .         .         .         .     «   1767 
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Brltiahiaehis. 
Base  of  QretA  Fynmid  to  oeOiiig  of  nibternuieonA  ohAmber,  ■■  1088* 

Height  of  uid  apartmenti ■>     138* 

Probable  height  of  any  undiacoTered  chamber  below,  ■■     120* 

1346- 
Balance  to  former  sun, .  .     ■■     421* 

1767* 

Shaft  in  floor  of  aubterraneotiB  room  was  sunk  from  that  depth,  or 
1226  inches  below  base,  432  inches  further,  or  to  1658  inches  below 
base,  without  meeting  anything  else  than  solid  and  dry  rock. 

(To  have  met  with  wei  rock,  this  shaft  ought  to  have  been  driren 
folly  120  inches  further  down,  or  to  1780  inches  below  the  Pyramid 
paremenl    See  Hypsometric  table  in  our  toL  iii  p.  82. — C.  P.  S.) 


PYEAMID  MEASURES  BY  MR  E.  W.  LANK 

The  unrivalled  accuracy  and  loving  conscientious- 
ness with  which  the  talented  Mr.  K  W.  Lane  de- 
scribed '  the  Modem  Egyptians^'  leaves  amongst 
further  regrets  for  his  too  early  death,  that  his 
researches  among  the  monuments  of  ancient  E^ypt 
are  fewer  than  they  would  otherwise  probably  have 
been.  The  only  fragmente  of  his  kbours  in  this 
direction,  that  I  am  acquainted  with,  are  all  of  a 
high  order,  viz.  : — 

Firsts  A  large  view  of  the  Great  Pyramid  firom 
its  north-eastern  comer,  contained  in  Colonel 
Howard  Vyse's  atlas  of  the  Jeezeh  Pjoumids. 

Second^  His  arrangement  of  the  ancient  Egyp- 
tian dynasties  and  interpretation  of  the  traditions 
of  Osiris,  contained  in  the  article  *  Egypt,'  by  his 
nephew,  in  the  last  edition  of  the  Encyclopcedia 
Britannica. 

And,  third,  some  measures  of  the  Great  Pyramid 
which  appear  in  his  sister,  Mrs.  Poole's,  English- 
woirvan  in  Egypt,  published  between  1842-45. 


SECT,  v.]     PYRAMID  M1SASUBE8  BY  MR.  E.  W.  LANE.   331 

These  measures  I  have  extracted  as  follows,  think- 
ing it  only  due  to  his  ezcellencei  skill,  and  general 
accuracy  that  he  should  appear  among  Great  Pyra- 
mid authorities ;  though,  had  he  lived  longer,  and 
published  the  measures  himself,  he  might  have 
revised  some  few  of  the  numbers  first 


OBEAT  FYBAMID  OENSBALLT. 

Brltiih  incbii. 
Height  of  Pyramid  base  above  plain,  approximately,  ■■  1800* 

Present  height  of  Pyramid  from  base  to  summit^  ■■  5472' 

Knmber  of  courses  of  masonry,  base  to  summit^     »     203 

Length  of  side  of  platform  at  summit,    ....■>     396* 

(Da  in  time  of  Pliny  (70  ▲.».),  .         .     —  170  Britidi  inches.) 

(Do.  in  time  of  Diodorus  Siculns  (60  B.a),  ■■  108  „  ) 

Present  length  of  erery  or  any  side  of  the  base,  ■■  8796* 

N,B, — ^A  socket   144  inches  square,  alluded  to  as 

being  144  inches  otUaide  the  parts  above  measured, 

and  showing  the  ancient  sise  of  the  PyramkL 


ENTRANGE  PA88AOIL 

'  Over'  the  sixteenth  course  from  bottom,  or  hi^  «     600* 

Distant  eastward  of  middle  vertical  plane  of  North  side, 

more  than, »     240* 

Angle  of  dip  southward,  —  26°  30^. 

Height  of,  at  right  angles  to  incline,  .     «       48* 

Width, «       42* 

Granite  portcullis  block,  distance  of  from  beginning  of 

roof  of  entrance  passage,    ......     b     840* 

Almamoon's  hole,  distant^from  the  same,  .        .     «s     960* 

N,B, — ^This  passage,  so  far,  well  built,  of  good  Mokat- 
tam  stone,  and  with  fine  joints. 


FIBST  ASOENBINO  PA8SA0R 

Length  of,  from  South,  or  upper  end  of  portcullis,  »  1308* 

Add  projection  of  into  floor  of  Grand  Gallery,         .  .     a  18' 

Total  length  from  above^  to  above-mentioned  points,  b  1326' 
.y.^.--l3ides  and  roofing  very  rough. 
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QUEEirS 


Visible  beginning  of  passage  leading  to,  from  projection 
of  floor  of  first  ascending  passage,       .... 

Length  thence  to  deeper  part, 

Farther  length  of  that  deeper  part,         .... 
Total  length  from  North  wall  of  Grand  Galleiy,     . 

Height  of  deeper  part, 

Width  of  same, 

Height  of  shallower  part, 

Width  of  same, 

Queen's  Chamber,  length, 

„  breadth, 

„  height  to  commencement  of  roof, 

„  height  to  point  of  roo( 


BritiihlBclMi. 

«  183- 

«  1116- 

-  213- 

B  1530- 

=  67- 

=  41- 

=  47- 

=  41- 

«  228- 

«  204- 

=  162- 

«  246' 


OEAND  OALLEBT. 

Height  of  grand  step  therein  near  North  end, 

Same,  including  a  small  cutH>ff  above^    . 

Angle  of  ascent,  «  26^  SO'. 

Ramps,  square  in  section,  length  of  one  side. 

Width  of  Grand  Gallery  above  the  ramps. 

Whole  length  of  Grand  Gallery,     . 

Upper  and  southern  step,  horizontal  length,  to  be 

off  above, 

„  its  height^ 


87- 
95 

20-5 
82- 
18%' 

61 
35 


ANTECHAMBEB  AND  PA88AOES. 

Horizontal  passage  from  Grand  Gallery  to  antechamber — 

Length, 

Height^ 

Width, 

Antechamber,  length, 

,,  breadth  near  top,  nearly 

Granite  leaf,  in  tvH>  pieces,  each  in  thickness. 
Horizontal  passage,  antechamber  to  King's  chamber — 

Length,  

Height, 

Breadth,    ...         

Total  length,  Grand  Gallery  to  King's  Chamber,    . 


53- 
43'5 
41-5 
116- 
83- 
15- 

101- 
435 
41 '5 

270- 
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KXNG'S  OHAMBEB. 

BritidiiadiM. 

Length  of, »     412*5 

Breadth  o^ -     206*25 

Height  of, 230*25 

Komber  of  connei  in  mSk  o^  =  6  (?) 

WELL  AKD  SUBTEB&ANEAH  OHAMBEB. 

The  lower  parts  of  both  the  well  and  the  entrance  passage  leading 
to  the  subterranean  chamber,  are  characteristically  described  for  their 
irreguiarities. 


GREAVES'  STANDARD  OF  MEASURE. 

Professob  6beav£S  of  Oxford  (a.d.  1638)  was 
BO  eminently  in  advance  of  his  age  in  metrological 
researches,  that  much  interest  has  been  expressed  at 
various  times,  and  for  various  purposes,  to  learn, — ^if 
it  were  possible, — the  length  of  the  measuring-rod 
which  he  used,  in  terms  of  a  modem  known  standard. 
But  the  rod  itself  having  been  lost, — ^though  the 
case  which  once  held  it,  is  said  to  be  preserved  still 
in  Oxford, — the  comparison  has  not  been  possible 
directly;  indirectly,  however,  Greaves'  intentional 
method  by  successive  measures  of  stated  parts  of 
the  Great  Pyramid,  can  be  brought  into  use  through 
the  agency  of  our  own  measures. 

His  principle  he  describes  in  vol.  L  of  his 
Pyramidographia,  by  Dr.  Birch,  page  126  ;  and  at 
page  346,  towards  the  end  of  his  Denarius  disserta- 
tion, he  supplies  the  following  data  for  his  own 
measures  : — 

(1.)  *  The  first  and  most  easterly  of  the  three 

*  great  Pyramids  of  Egypt  hath  on  the  north  side  a 

*  square  descent ;  when  you  are  entered  a  little  past 

*  the  mouth  of  it,  there  is  a  joint  or  line,  made  by 
'  the  meeting  of  two  smooth  and  polished  stones  over 

*  your  head,  which  are  parallel  to  those  under  your 
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'  feet ;  tihe  breadth  at  that  joint  or  line  is  3*463  of 
'  the  English  &et ;'  or  x  12  =  41*56  Greaves' 
inches. 

(2.)  *  Within  the  Pyramid,  and  about  the  midat 
'  of  it,  there  is  a  &ii  room  or  diamber,  the  top  of 

*  which  is  flat,  and  eovered  with  nine  massy  stones  ; 
'  in  it  there  stands  a  hollow  tomb  of  one  entire 
'  marble  stone  ;  the  length  of  the  south  side  of  this 
'  room,  at  the  joint  or  line  where  the  first  and 
'  second  rows  of  stone  meet,  is  34*380  feet ;'  or 

X  12  =  412*56  Greaves'  inches. 

(3.)  '  The  breadth  of  west  side  of  the  same  room, 
'  at  the  joint  or  line  where  the  first  and  second  row 

•  of  stones  meet,  is  17*190  feet;'  or  x  12  =  206*28 
Greaves'  inches. 

(4.)  '  The  hollow,  or  inner  part  of  the  marble 
'  tomb  near  the  top,  on  the  west  side  of  it,  is  in 
'length  6*488  feet;'  or  x  12  =  77-86  Greaves' 
inches. 

{6.)  '  The  hollow  or  inner  part  of  the  marble 
'  tomb  near  the  top  of  it,  on  the  north  side,  is  in 
'  breadth  2*218  feet ;'  or  x  12  =  26*62  Greaves' 
inches. 

Now  the  first  of  these  specified  places  may  be 
identified  in  onr  table  of  heights  and  breadths  of 
entrance  passage,  page  36,  =  41*50  inches. 

The  second,  or  length  of  the  south  side  of  the 
Bang's  chamber,  42  inches  above  the  floor,  is  firom 
our  measure  on  the  floor  of  412*60,  reduced  for  the 
angular  inclination  of  the  walls  +  412*56  inches. 
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The  third,  or  west  dde  of  the  room,  edmilarly  cor- 
rected, is  206*26  inches.     (See  p.  102.) 

The  fourth,  or  inside  length  of  the  coffer  near  the 
top  on  the  west  side,  =  78*03  inches.    (See  p.  121.) 

And  the  fifth,  or  inside  breadth  of  the  coffer  near 
the  top  on  the  north  side,  =  26*68  inches. 

Hence  we  have  the  following  double  series  : — 


GRXAvn. 

C.  PiAzzi  Smtth. 

Inebea. 

Inehflft. 

(1) 

41-56 

as 

41-50 

(2.) 

412-56 

a 

412-56 

(3.) 

206-28 

as 

206-26 

(*•) 

77-86 

B 

78-03 

(6.) 

26-62 
764-88 

„ 

26-68 

• 

765-03 

Sum,   . 

One  would  think  from  the  above  numbers  that 
four  and  five  had  been  measured  with  a  different 
rod  from  the  others  either  by  Professor  Greaves  or 
myself;  but  I  am  not  aware  of  any  error  of  the 
sort  in  my  own  observations  ;  and  the  coffer,  which 
they  belong  to,  has  always  been  a  puzzling  object  to 
passing  travellers.  There  seems,  therefore,  at  pre- 
sent to  be  no  opportunity  of  doing  anything  else 
than  taking  the  sum  of  each  series  ;  and  thereupon 
declaring,  that  764*88  of  Greaves'  inches  arc  equal 
to  765*03  of  the  present  British  imperial  inches; 
or  in  fact  that  Greaves'  measuring-rod  was  based  on 
a  standard  foot  much  closer  to  the  truth,  than  most 
persons  have  hitherto  deemed  possible  or  likely. 


LENGTH  OF  THE  CUBIT  OF  MEMPHIS. 

Fbom  a  comporifion  of  Professor  Greaves'  measures 
of  various  parts  of  tHe  Great  Pyramid,  Sir  Isaac 
Newton  deduced  a  value  in  British  inches  for  the 
length  of  the  cubit  of  the  ancient  city  of  Memphis^ 
or  of  ancient  Egypt  generally  ;  and  arrived  thereby 
t  a  q^titjTW  feWy  eloee  to  ^t  whioh  hi 
been  subsequently  determined  on  perfectly  different 
groun  Wter  invcetigators :  tiTot  wkom.  how- 
ever,  appear  to  expect  a  precision  of  more  than  two 
or  three  tenths  of  an  inch. 

The  method  on  which  Sir  Isaac  Newton  pro- 
ceeded was  based  on  the  assumption, — ^that  if  the 
Great  Pyramid  was  built  by  Egyptian  workmen, 
there  was  a  probability  that  even  numbers  of  whole 
lengths  of  theur  favourite  linear  standard— or  the 
Memphian  cubit, — ^would  be  employed  by  them,  for 
practical  convenience,  in  lajdng  off  the  chief  lengths^ 
breadths^  and  heights  throughout  the  structure. 

This  principle  seems  to  contain  some  truth,  but 
is  not  always  to  be  implicitly  depended  on ;  for 
many  circumstances  connected  with  either  use  or 
art,  may  require  fractional,  and  very  intricate  frac- 
tional, portions  of  a  cubit  to  be  introduced  into 
some  parts   of  a   building,   even  because  whole 

VOL.  IL  Y 


^•A*2  BMly~     ^r      ^JV     .A>I^^L  '.^  9»bX    %^m     XLX^^mmMM^^  mtnWiHrMm    «i 


zxxT^r&xd  223  sudier.  Furdier  alao, 
jfcs^rix  :t  ^  pin  zEKasared,  be  tst  great, 
izii  i^  ^-^.■^"t:>»*  re  ssKCTBoait  Dotabfe, — ^as  in 
^  afir  :c  izir  rose  :c 
•i!!r:i!«  n:  iceemzii'jc  Esav  cxaeed  ihe  loigth  of  anv 
ZKis£iis=:  frb^THtic  jC  ibe  ciici :  ai>i  some  nmnber  of 
lue   i;iil2  .!az.  izisa  le  ptiaeed  by  the  moden 

c.  box  DOC  pKOfsii^,  within 


Izniis  :c'  lift  seTcTkl  c^»cfTad<»is,  and  daimed 

7:  £=ew  rr-rraTcgr  oa  ihe  safe  ade,  I  have  con- 

ei  nj^If.  ii:  a  s^-^g^  inqniir  based  on  my  own 
z^is.  Zfj  iLZcskx  xeinxxes  of  the  Pyramid  only ; 
ir.i  :.:  C2des  ir.  w*ai:h,  both  the  whole  lengths  were 
£=iiZ.  i£  •::  2.  4^  or  mare  cubits, — if  cubits  eidsted 
a:  iZ  : — sr  i  ihe  enw  of  otservation  was  probably 
^ir.  irr  a  zezzh  ci  an  inch. 

Tie  nnal  nean  of  the  whole  set  of  determinations 
oltjinrti  in  ihis  ULanner  =  2073  British  inches,  as 
lie  lenri  of  the  cubit  employed  by  the  masons 
tngTiz^i  in  the  Great  Pyramid  building,  or,  that  of 
the  ancient  city  of  Memphis ;  and  which  cubit  need 
no't,  and  actually  is  not,  by  any  means  the  same  as 
the  cubit  ty{:»ified  in  the  more  concealed  and  sym- 
bolized metrological  system  of  the  Great  Pyramid 

The  ahoxe  length  for  the  Memphis  and  Great 
Pyramid  cubit  comes  very  near  the  mean  of  Sir  Isaac 
Newtons,  Sir  Gardner  Wilkinson's,  Mr.  Pemng's» 
and  other  determinations — hitherto  considereii, 
=  2070  inches ;  but  the  nearness  is  accidental 
'^nly,  for  our  indi\ddual  results  are  found  anywhere 
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between  20'10  and  21*35  British  inches;  and  some  of 
theirs  are  almost  as  wide.  The  best  of  them^  indeed, 
are  usually  between  20*6  and  20*8  British  inches ; 
thus  a  preserved  cubit  recently  foimd  in  pulling 
down  a  building  at  Thebes^  supposed  to  date  about 
1000  B.a,  is  mentioned  by  Sir  Gkuxlner  Wilkinson,  as 
equal  to  two  ordinary  cubits^  each  of  20*65  inches 
long ;  and  he  makes  the  cubit-marks  of  the  Elephan- 
tine Nilometer,  dating  from  the  Roman  Emperors, 
=  20*63  inches,  but  mentions  a  French  determina- 
tion of  the  same  =  20*73  inches;  and  likewise 
notices  a  stone  with  10-14th8  of  a  cubit  built  into 
the  wall  at  Elephantine,  and  part  appatentiy  of  an 
older  Nilometer,  where  the  cubit  was  =  21*0  British 
inches.  The  cubit  of  the  Nilometer  at  Cairo  is 
given  by  the  same  author  at  21*4  English  inches^ 
but  attributed  to  no  earlier  authority  than  an  Arab 
Caliph  about  a.d.  860. 

The  differences  amongst  our  own  results  are 
partiy  due  to  dilapidation  effects^  but  are  partiy 
dependent  also  on  variations  introduced  by  the 
builders,  or  actual  errors  in  their  work :  as  when 
the  breadth  of  the  Grand  Gallery  varies  in  different 
parts  of  its  length,  irregularly,  anywhere  between 
81*7  and  83*0  inches.  Another  source  of  error  is 
more  uncertain,  as  where  two  parts  taken  by  Sir 
Isaac  Newton  and  most  other  writers  as  certainly 
intended  to  be  the  same  in  measure,  are  found  to 
be  positively  different.  An  example  of  this  is  pre- 
sented in  the  breadth  and  height  of  the  ramps, 
assumed  by  Sir  Isaac  to  be  equal,  but  found  by  my 
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mcasmes  to  be  (on  the  mean  of  a  number  of  places^ 
but  nowhere  very  uniformly),  nearly  an  inch 
different^  without  a  probable  uncertainty  of  more 
than  1-lOth  of  an  incL     (See  p.  83.) 

All  the  results  are  given  without  exception  in 
the  table  below ;  and  may  probably  be  held  to  indi- 
cate, that  it  was  no  principal  object  with  the  aichi- 
tect  of  the  Great  Pyramid,  to  memorialize  the  exact 
length  of  the  cubit  of  Memphis  in  that  manner : 
while  they  may  further  show,  that  the  cubit  of  Mem- 
phis is  an  entiiely  different  length  firom,  and  is 
never  to  be  confounded  with,  the  cubit  of  the  sym- 
bolical Great  Pyramid  system,  and  the  sacred  cubit 
of  the  Israelites,  which  are  both  =  25*025  British 
inches  neariy. 


Pixta  or  tlM  Omt  Pynald 


Breadth  of  entmioe  pMHge, 
Breadth    of    North  doorway  in 
Grand  OaUery,   .        • 

Breadth  of  Grand  GaOaiy,    . 

Breadth  between  rampib 

Breadth    of    Sonth    doorwaj   of 

Grand  GaUery, 
Mean  breadth  of  Eart  and  Wait 

rampSy    .         •         •         • 
Mean  height  at  right  angles  to 

incline  of  do.,  do., . 
King^i  Chamber,  length, 

breadth, 
height^         • 


! 


ft 


Mean,  . 


taagthli 
KMih 


In 


I 


41-6 
42-8 

Sl-7) 

83-0 

40-8 
427 

41-4 
201 

81-0 

412-6 
206-8 
280-1 


toeoB-     I     1»^ 
tain  of     I     of  w 
cnbitBof 
X«mplilfl»      cobttof 
tiMfoOow-    Moipkit 
iaBiitU 


faynni 


2 
2 

4 

2 

2 

1 


20 
10 
11 


20^5 
8110 
20^ 

2040 
21-36 

20-70 
2010 

21-00 

20-63 
2063 
20-91 

20-73 


SIR   ISAAC   NEWTON'S  DISSERTATION 

ON   CUBITS. 

'  A  DissEBTATiON  upon  the  Sacred  Cubit  of  the 
'  Jews  (Hebrews  rather,  or  Israelites)  and  the 
'  Cvhits  of  the  several  Nations ;  in  which,  from 
'  the  Dimensions  of  the  greatest  Egyptian  Pyra- 
'  mid,  as  taken  by  Mr.  John  Qreaves,  the  antient 
'  Cubit  of  Memphis  is  determined. 

*  Translated  from  the  Latin  of  Sir  Isaac  Newton, 
'  not  yet  published.'  And  now  extracted  from 
'  Miscellaneous  Works  of  Mr.  John  Oreaves, 
'  Professor  of  Astronomy  in  the  University  of 

*  Oxford :  many  of  which  are  now  first  published. 

*  VoL  II.  Published  by  Thomas  Bibch,  M.A., 
'  F.RS.,  and  Member  of  the  Society  of  Anti- 
'  quaries^  London. — 1737/ 

'  To  the  description  of  the  Temple  belongs  the 
'  knowledge  of  the  Sacred  Cubit ;  to  the  tmderstand- 
'  ing  of  which,  the  knowledge  of  the  Cubits  of  the 
'  different  nations  will  be  condudva 

*  The  Roman  and  Greek  Cvbit^  were  a  Foot  and 

*  '  Vitravim  lib.  3.    Hero  in  Uagoge.    HesychinSi     SnicUui  in  vod- 
'  bus  w>Mpw  9l  vovt.     ColnmellA  lib.  5,  de  Be  Buttid^  qui  cnbitom 

*  nominat  ieiiUpedem^  quasi  pedis  9l  sema,    Vid.  9l  PVontin.  de  Limit. 

*  Agroram ;  &  Indor.  Hispalensem,  lib.  15,  o.  15.  Authors  are  agreed 
'  upon  these  Cubits,  amongst  whom  Afjnoola  and  Mr.  Oreavet  are  espe- 
<  dally  to  be  consulted.' 
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a  half,  and,  like  the  Sacred  Cuhit^  consisted  of  six 
Palms,  and  twenty  four  Digits.  For  the  Raman  and 
Oreek  Feet  contained  four  Pa2m^  and  sixteen  Digits. 
The  Roman  Foot  was  likewise  divided  into  twelve 
UncicB  or  Pollices,  and  was  equal  to  ^Wo  ^^  the 
English  Foot,  as  Mr.  Greaves,  who  examined  dili- 
gently the  antient  monuments  in  Itaiy,  and  conai- 
der'd  the  arguments  of  foimer  writers,  as  Philander, 
AgricolajPcBtus,  VilUiVpandus,  SneUius,  and  others, 
has  determined  with  the  greatest  accuracy  of  all 
other  authors.  The  Roman  Cubit  is  therefoie 
lAWo  of  the  English  Foot. 
*  Of  the  Oreeh  Feet,  the  A  ttic  was  most  eminent 
Modem  writers  represent  it  as  equal  to  eiRoman  Foot 
and  a  Semuncia  of  that  Foot ;  because  the  Greek 
StadivAfTi  consisted  of  six  hundred  Greek  Feet; 
and  a  Roman  Milliare,  or  Mile,  of  a  thousand  of 
the  greater  Roman  Passus,  or  five  thousand  Feet ; 
and  antiently  eight  Greek  Stadia  were  equal  to  a 
Roman  Milliare.  But  it  is  probable,  that  the 
nearest  round  numbers  were  used  here  ;  and  if  we 
say,  that  the  antients  sometimes  made  the  Stadium 
equal  to  an  hundred  and  twenty-five  Passus,  that 
proportion  might  be  deduced,  not  from  a  compari- 
son of  the  Feet  with  one  another,  but  from  the  fore- 
going proportion  of  the  Stadium  to  the  Milliare, 
expressed  very  near  the  truth  in  round  numbers. 
This  conjecture  is  confirmed  by  reflecting,  that 
PohjhiuSy  cited  by  Strabo,  receded  from  this  vulgar 
computation,  and  represented  the  Milliare  as  equal 
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to  8  Stadia,  and  one-third  part ;  by  which  means 
the  Attic  Foot  will  be  equal  to  the  Roman.  The 
former  computation  is  fevour^d  by  the  Ptolemaic 
Foot,  which  is  equal  to  a  Roman  Foot  and  a 
Semuncia,  if  the  latter  Foot  was  derived  from  the 
Attic  The  latter  computation  is  countenanced  by 
the  Porphyry  pillar  dug  up  at  Rom>e,  with  this  in- 
scription, nOA*  S.  that  is,  nine  Feet ;  for  the  Foot 
of  this  pillar,  as  measured  by  Philander,  exceeded 
the  Roman  foot  only  a  ninth  part  of  an  Undo. 
This  difference  shews  the  Foot  not  to  be  Roman, 
and  the  inscription  proves  it  to  be  the  Oreeh  Foot 
But  whether  it  was  the  Attic  Foot,  let  others  de- 
termine. Till  something  more  certain  shall  appear, 
we  shall  assume  nothing,  but  that  the  Attic  Foot 
was  neither  less  than  the  Roman,  nor  greater  than 
the  Roman  above  a  Semuncia,  This  being  granted, 
we  shall  have  the  magnitude  of  the  A  ttic  Cubit  to 
pretty  great  exactness. 

'  The  Derah,  or  Arabian  Cubit*  consisted  in  like 
manner  of  six  Palms,  and  24  digits ;  and,  in  my 
opinion,  was  very  near  equal  to  the  Roman  or  A  ttic 
Cubit  For  it  was  a  fif Ui  part  of  the  Boyal  Cubit 
of  JBgypt ;  that  is,  as  will  immediately  be  shewn, 
four  simple  Cubits  of  JEgypt,  which  are  now  equal 
to  five  Roman  ones. 

'  Three  Arabian  Miles  were  likewise  equal  to  the 
Persian  Parasanga,  that  is,  to  thirty  Attic  Stadia, 

^  *  AbuVeda  Geograph.  Arab,  and  Muhammed  Jbn  Meaoud^  quoted 
by  3ir.  Oreavea,* 
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and  consisted  of  1000  Orgyite,  or  Arabian  Paces; 
that  is,  4000  Cubits  ;  by  which  means  the  Arabian 
Cubit  will  be  equal  to  the  Attic.  For  the  wander- 
ing Arabians  at  first  serving  in  war  under  the 
Romans,  and  afterwards  founding  an  empire  in^ 
Syria,  learned  from  the  conquered  people  the 
money,  weights,  and  measures  of  the  Ramans  and 
Greeks.  We  shall  pass  over  this  Cubit  therefore; 
and  proceed  to  those  which  are  more  antient. 

'  From  the  Pyramids  of  Mgypt  accurately  mea- 
sured by  Mr.  John  Oreaves,  I  collect  the  length  of 
the  antient  Cuhit  of  Memphis  in  this  manner. 
The  side  of  the  first  Pyramid  was  693  English  feet 
It  is  very  probable,  that  at  first  the  measure  of  it 
was  determined  by  some  roimd  number  of  Egyp- 
tian Cubits.  Ibn  Abd  Alhokm,  quoted  by  Mr. 
Greaves,  tells  us,  that  the  measure  of  each  side  was 
an  100  Royal  Cubits  of  the  antient  times.  But  it 
is  probable,  that  the  Egyptians  leam'd,  from  the 
OrgyicB  of  the  Greeks,  their  measure  of  four  Cubits 
of  Memphis,  and  gave  it  the  name  of  the  Royal 
Cubit.  Thus  the  side  of  the  Pyramid  will  be  400 
simple  Cubits,  or  £o\ix  ArourcB ;  and  the  Cubit  of 
Memphis  will  be  equal  to  1-^^f  of  the  English 
Foot 

*  That  the  Pyramid  was  built  by  the  Cubit  of  this 
magnitude,  appears  from  several  dimensions  of  it 
The  square  passage  leading  into  it  of  polished 
marble  was  in  breadth  and  height  3-^^^  of  the 
English  Foot ;  that  is,  two  of  the  above-mentioned 
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Cubits  of  Memphis.  And  of  the  same  breadth  and 
height  were  the  four  other  gaUeriea  In  the  middle 
of  the  Pyramid  was  a  chamber  most  ezquisitelv 
form'd  of^lished  marble,  conteining  tie  menu 
ment  of  the  king.  The  length  of  this  chamber  waa 
34^  English  Feet,  and  the  breadth  17i^j ;  that 
ifl^  it  was  20  Cubits  long,  and  10  Cubits  broad,  the 
Cubit  being  supposed  to  be  li^AAr  ^^  ^^  English 
Foot  The  difference  between  this  measure  and 
the  former  is  tH^p  or  one-thirtieth  of  a  Foot, 
that  IB,  about  one-seventh  of  an  Inch  ;  an  error  of 
no  importance,  if  we  consider  the  much  greater 
irregularities  observed  by  Mr.  Oreaves  in  the  best 
buildings  of  the  jRoman^.  The  roof  of  this  chamber 
consisted  of  nine  oblong  and  parallel  stones ;  the 
seven  middle  ones  of  which  were  of  the  same 
breadth,  but  the  two  outermost  were  less  by  half 
in  breadth  than  the  rest ;  and  the  breadth  of  them 
all  together  was  equal  to  the  length  of  the  chamber, 
or  to  20  Cubits ;  so  that  the  length  of  the  middle 
stones  was  two  Cubits  and  an  half.  The  marble 
gallery,  which  led  into  this  chamber,  was  six  feet 
and  87  of  100  parts  of  a  foot ;  that  is^  4  Cubits  of 
the  chamber,  in  breadth.  In  the  middle  of  this 
gallery  was  a  way  of  polished  marble,  3^^/^  feet ; 
that  is,  2  Cubits  broad  ;  and  on  both  sides  the 
way  were  two  banks,  like  benches^  of  polished 
marble  likewise,  Ij^V  ^^^  broad,  and  1-^^^  feet 
deep;  that  is,  in  breadth  and  depth  one  Cubit. 
Who  will  therefore  imagine,  that  so  many  dimen- 
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sions  not  at  all  depending  upon  each  other,  should 
correspond  by  mere  chance  with  the  length  of  the 
Cubit  assigned  by  us  ? 

'  Besides,  the  division  of  this  Cubit  into  6  Paims 
is  evident  from  the  dimensions  of  the  Pyramid. 
For  the  height  of  the  galleiy,  according  to  Mr. 
Greaves^  was  about  26  Feet,  that  is,  15  CuUts. 
Subtract  the  height  of  the  benches^  and  the  remain- 
ing height  will  be  14  Cubits.  This  was  divided 
into  seven  parts,  according 
to  the  7  ranges  of  the 
stones  in  the  walls  of  the 
gallery ;  and  every  upper 
range  projected  over  the 
lower  about  three  inchesf, 
as  is  represented  in  the 
annexed  figure ;  where  A  B 
expresses  the  breadth  of 
the  way,  A  G  D  the  bank 
or  bench,  D  E  the  height 
of  the  first  range  of  stone, 
E  F  the  projection  of  the 
second  range,  and  F  G  the 
height  of  it ;  G  H  the  pro-  •» 
jection  of  the  third  range, 
and  H I  the  height  of  it ; 
and  so  on  to  the  roof  K  L,^ 
which  answers  to  the  way 
A  B.  The  height  therefore 
of  every  range  of  stone  was  two  Cubits ;  and  the 
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6  projectdons  JB  F^  0  H,  &c,  answering  to  one 
Cahit,  were  Palmares. 

•  There  are  likewise,  in  the  king's  monument 
above-mentioned,  specimens  of  the  division  of  the 
Cubit  For  since  the  Cubit  D  C  is  1^^  of  a 
Foot,  and  consequently  the  Pahn  x^fe  of  a  Foot, 
ten  PcUms  will  be  2^^  Feet ;  seven  Palms  and 
three  Di^ts  will  be  2^^^  Feet ;  and  twenty-five 
Palms  and  two  Digits  will  be  7^^^^  Feet  Now 
Mr.  Oreaves  found  the  measure  of  the  height  of 
the  monument  within  to  be  2^^/^  Feet,  the  breadth 
within  to  be  2^^j^  Feet,  and  the  length  of  the 
exterior  superficies  to  be  7  Feet,  8  Inches  and  an 
half;  that  is,  7i^^  Feet  The  height  of  the 
monument  within  was  therefore  10  Pahns,  the 
breadth  within  7  Palms  and  3  Digits^  and  the 
length  of  the  exterior  superficies  26  PaJms  and  2 
Digits^  without  any  sensible  error.  The  height  and 
breadth  of  the  exterior  superficies  was  3  Feet,  3 
Inches  and  3  quarters ;  that  is,  11  Palms  and  2 
Digits  and  a  quarter,  if  Mr.  Oreaves  has  been  suf- 
ficiently exact  in  setting  down  the  dimensions 
of  it 

*  There  are  also  other  specimens  of  this  Cubit ; 
as  particularly  that  the  whole  length  of  that  gal- 
lery, with  the  hypothenuse  of  a  rectanguhur  triangle, 
whose  base  was  1 5  Feet,  and  height  about  6  or  6, 
or  perhaps  7  Feet,  being  measured  by  a  cord,  was 
154  Feet  Subtract  the  hypothenuse,  and  there 
will  remain  the  length  of  the  gallery,  138  Feet ; 
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that  is,  20  times  the  breadth,  or  20  Royal  Cubits. 
Two  other  galleries  were  likewise  measured,  and 
found  to  be  in  length  110  Feet,  that  is^  sixteen 
Royal  Cubits;  and  another  Chamber  was  in 
breadth  about  17  Feet,  that  is,  10  Cubits ;  and 
an  Anticamei^tta,  or  Anticloset,  was  in  length  7 
Feet^  in  breadth  about  3i  Feet ;  that  is,  4  Cubits 
long,  and  about  2  Cubits  broad.  And  it  is  my 
opinion,  that  the  Pyramid  was  bmlt  throughout 
after  the  measure  of  this  Cubit. 
'If  .any  person  shaU  hereafter  exHbit  in  this 
manner  the  dimensions  of  the  remains  of  the  old 
buildings  of  the  Babylonians  and  other  nations,  it 
will  not  be  difficult  to  determine  from  thence  the 
antient  Cubits  of  those  countries.  In  the  mean 
time  I  shall  produce  one  instance,  which  occurs,  as 
a  specimen  of  this  calculation.  Mr.  Purcha^  in- 
forms us,  that  there  is  still  extant  between  the 
antient  Babylon  and  Bagdad^  a  vast  rude  struc- 
ture of  brick  ;  the  bricks  of  which  his  &iend  Mr. 
Allen  found  to  be  one  Foot  long,  eight  Inches 
broad,  and  six  Inches  thick ;  he  means  Inches  of 
the  English  Foot.  These  proportions  shew,  that 
the  bricks  were  regularly  formed,  and  consequently, 
that  in  the  making  of  them  regard  was  had  to  some 
particular  measure  used  by  the  Babylonians^  which 
was  of  great  use,  to  enable  the  workmen  from  the 
number  of  bricks  to  determine  immediately  the 
dimensions  of  the  walls  with  respect  to  the  length, 

*  *  Pilgrimage,  \wt.  T.  lib.  I.  a  11.' 


SECT,  v.]  DISSERTATION  ON  CUBITS.  349 

hreadthy  and  thickness,  and  vice  versd  to  compute 
the  number  of  the  bricks  necessary  to  the  building 
of  the  wall  agreed  upon.  As  the  Babylom<m8 
therefore  measured  their  buildings  by  Cubits^  it 
follows,  that  the  bricks  according  to  their  length, 
breadth,  and  thickness  conjunctly  must  compose 
the  measure  of  the  Cubit  Now  two  bricks  accord- 
ing to  their  length,  three  according  to  their  breadth, 
and  four  according  to  their  thickness,  form  the 
same  measure ;  and  consequently  the  measure  is 
that  of  a  Cubit  A  Babylonian  Cubit  is  therefore 
equal  to  two  English  Feet ;  and  the  component 
parts  intimate  the  division  of  this  Cubit  into  six 
Pcdms^  so  that  the  dimensions  of  the  bricks  may  be 
expressed  in  round  numbers  of  Palms ;  the  length 
by  3  Palms,  the  breadth  by  2,  and  the  thickness  by 
1^.  This  Cubit  may  perhaps  be  determined  here- 
after with  more  exactness  by  a  greater  variety  of 
observations. 
'  The  magnitude  of  the  Persian  Gvbit,  I  think, 
may  be  determined  from  their  Pwrasanga.  For 
it  is  to  be  considered,  that  the  greater  measures, 
which  exceeded  the  human  membensy  us'd  to  be 
deduced  from  the  lesser  by  multiplication,  in  which 
multiplication  the  denary  and  sometimes  the 
binary  numbers  were  employed.  Thus  the  Romav} 
Calamus  or  Pertica  consisted  of  ten  Feet ;  the 
Scrupulwra  of  ten  Feet  in  length,  and  ten  in 

*  *  Vide  Hygin.  de  limitib.  constitaend.  k  Siculum  Flaocum  de 
Condtl  Agroram.' 
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breadth ;  the  Versus  of  an  hundred  Feet  in  length, 
and  an  hundred  in  breadth ;  the  Clima  (a  measure 
deriv'd  &om  the  Oreeks,  as  the  name  sheirs)  of 
ten  OrgyicB  in  length,  and  ten  in  breadth ;  tiie 
Actus  of  two  Climata  in  length,  and  two  in 
breadth ;  the  Jugerum  of  two  square  Actus  in 
length ;  the  Decvmanus  of  ten  Actus  in  length, 
and  ten  in  breadth  ;  the  Genturia  g£  tea  Decumani 
in  length,  and  ten  in  breadth,  within  ItcUy ;  but 
without,  of  twice  that  number ;  the  ScUtus  of  an 
hundred  Decumani  in  length,  and  an  hundred  in 
breadth ;  the  Milliare,  or  Mile,  of  a  thousand 
Pdssus  in  length;  and  the  Iter  Diet,  or  Da^s 
Journey,  of  twice  ten  MiUiaria.  The  Qreek  Beed, 
ca31ed''AKcuv€i,  consisted  of  ten  Feet;  the  Glima 
of  ten  Feet  in  length,  and  ten  in  breadth ;  the 
Plethrum  of  an  hundred  Feet  in  length  and  breadth ; 
the  Stadium  of  an  hundred  Orgyia  in  length  ;  and 
the  Iter  Diei,  according  to  Herodotus,  of  two  hun- 
dred Stadia.  And  in  the  province  of  Gyrene,  in 
the  lands  which  Ptolemy  a  Greek  king  of  ABgypt 
left  to  the  Roman  people,  the^  Plinihides  consiBted 
of  fifty  Limites  m  length,  and  fifty  in  breadth ; 
and  each  side  of  those  square  Limites  were  ten 
Stadia. 

'  It  appears  also  &om  several  instances,  that  as 
the  western  nations  proceeded  from  the  Foot  mul- 
tiplied by  ten,  so  the  eastern  did  from  the  Cubit 
multiplied  in  the  same  manner.     Thus  among  the 

1  *  Hygin.  de  Limit  conBtit.' 
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Jew8^  a  nation  us'd  to  the  feeding  of  cattle,  the 
KihrcUth  TerrcB  or  pasture-land,  sufficient,  I  think, 
for  a  flock  under  one  shepherd,  was  determined  by 
the  space  of  a  thousand  Cubits,  and  a  Sabbath-day's 
Journey  by  that  of  two  thousand  Cubits.  And 
thus  among  the  ^Egyptians,  the  Aroura  consisted 
of  an  hundred  Cubits  in  length,  and  an  hundred  in 
breadtL  And  because  the  JBgyptia/na  every  year 
after  the  inundation  of  the  Nile  divided  their  lands 
into  ArourcB,  the  Seed  ought^  for  the  greater  expe- 
dition in  measuring,  to  consist  of  ten  Cubits^  that 
by  the  repetition  of  ten  they  might  make  an 
ArourcL.  And  for  the  like  reason  the  greater 
measures,  into  which  those  lands  were  divided, 
ought  to  consist  of  tens  and  hundreds  of  AraunB. 
*  The  greater  measures  therefore  of  the  antient 
nations  consisted  of  the  round  numbers  of  those 
lesser  measures  from  which  they  were  derived  ;  and 
consequently  the  Schceni  of  the  JBgyptiana  and 
other  eastern  nations,  and  the  ParasangcB  of  the 
Persians,  consisted  of  round  numbers  of  Cubits. 
Now  the  least  Schcsnus  of  the  Egyptians,  by  the 
testimony  of  Artemidorus  and  Straho,  was  equal 
to  thirty  Oreek  Stadia ;  and  the  Parasanga,  by 
the  testimony  of  Herodotus,  Xenophon,  ffesychius, 
Suidas,  Agathias,  and  others  cited  by  Strdbo,  was 
likewise  equal  to  thirty  Stadia;  and  the  round 
number  of  Cubits,  to  which  so  many  Stadia  were 
equal,  are  ten  thousand.  That  Schcenus  therefore 
consisted  of  10,000  Cvbits  of  Memphis,  and  the 
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Parasanga  of  as  many  Persian  Cubits ;  and  10,000 
of  the  Cubits  of  both  kinds  were  equal  to  30 
Stadia. 

*  The  calculation  of  the  jSBgyptian  Cubit  is  con- 
firmed by  the  present  Cubit  of  the  ^Egyptians  used 
in  the  city  of  Grand  Cairo,  which  Mr.  Oreaves 
found  to  be  li^^  of  the  English  Foot  This 
Cubit  approaches  nearer  to  the  antient  Cubit  of 
Memphis,  than  to  the  lesser  Cubits  of  the  Greeks, 
Romans,  and  Arabians  who  reigned  in  ^gypt; 
and  therefore  it  seems  to  be  derived  fix>m  that  of 
Memphis.  But  it  is  greater  than  that  And  what 
wonder  is  it,  that  a  measure  should  be  somewhat 
increased  in  the  space  of  above  3000  years  ?  The 
measures  of  Feet  and  Cubits  now  far  exceed  tiie 
proportion  of  human  members ;  and  yet  Mr. 
Greaves  shews  &om  the  Egyptian  monuments^ 
that  the  human  stature  was  the  same  above  3000 
years  ago,  as  it  is  now.  The  measures  therefore 
are  increased,  the  reasons  of  which  may  be  assigned. 
The  instruments,  which  use  to  be  preserved  as 
standards  of  measures,  by  contracting  rust  are  in- 
creased. Iron  beaten  by  the  haromer  may  insen- 
sibly relax  in  a  long  space  of  time.  ArtificerB 
likewise,  in  making  instruments,  choose  to  err  in 
the  excess  of  the  materials ;  and  when  by  filing 
they  attain  any  measure,  which  they  think  suffi- 
cient, they  stop,  knowing  that  they  can  soon  cor- 
rect that  little  excess  by  filing,  if  their  master 
should  complain    of  it;    but  that  they   cannot 
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remedy  a  defect  Let  us  sappooe  therefore,  that 
all  measures  have  increased  by  d^rees,  especially 
in  the  first  ages,  when  less  care  was  taken  of 
them ;  and  the  Cubit  of  Memphis^  about  the  time 
of  the  Roman  Empire,  will  be  a  mean  between 
the  antient  and  the  modem  Cubit,  but  will  ap- 
proach nearer  to  the  modem.  The  antient  Cubit 
^^  ^I^AAf  o^  ^6  English  Foot,  and  the  modem 
is  liA^  of  the  Bnglish  Foot  The  mean  there- 
fore between  them  will  be  about  l^f^,  or  1^^ 
of  a  Foot  Now  10000  of  such  mean  or  middle 
Cubits  make,  aa  they  ought,  about  30  Attic 
Stadia. 

'  The  former  calculation  of  the  Persicm  Cubit  is 
confimoed  by  the  Arish,  or  modem  Persian  Cubit, 
which  (being  doubled,  aa  I  suppose)  Mr.  Oreaves 
found  by  measuring  to  be  ^-^^^  of  the  English 
foot  If  half  of  this  was  the  simple  Cubit,  and  it 
increased  from  the  time  of  the  Oreek  and  Roman 
Empire  after  the  manner  of  the  Cubit  of  Memphis, 
it  must  antiently  have  been  about  1^^  of  the  Eng- 
lish Foot  Herodotus  stiles  this  Cubit,  compared 
with  the  Cubits  of  the  Oreeks  and  neighbouring 
nations,  the  middling  Gvhit ;  and  tells  us,  that  the 
royal  Persian  Cubit  was  larger  than  it  by  3  Digits. 
U  we  understand  by  them.  Digits  of  the  middling 
Cubit,  which  was  more  known  to  the  Greeks,  the 
royal  Cubit  will  be  to  the  middling  Cubit,  as  27  to 
24 ;  and  since  the  middling  Cubit  is  1^^  of  the 
English  Foot,  the  royal  Cubit  will  be  about  l^f^  i- 

VOL.  II.  z 
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Now  10000  of  sach  Cubits  make,  as  they  onght^ 
about  30  Attic  Stadia. 

'  The  preceding  computations  are  likewise  con- 
fim'd  by  a  certain  general  reaaon,  bjr  comparing 
the  Feet  and  Cubits  used  at  first  in  every  nation 
according  to  the  proportion  of  the  members  of  a 
man,  from  which  they  were  takeiL  For  the  Foot 
of  a  man  is  to  the  Ovbit  or  lower  part  of  the  Arm 
of  the  same  man  as  about  5  to  9,  as  I  my  self  have 
measur'd,  and  any  person  may  easUy  find  by  his 
own  body.  And  the  oldest  Feet,  of  which  any  ac- 
count has  been  transmitted  to  us,  are  the  Roman^ 
the  FtolemaiCy  and  the  Drusian  Foot  at  Tongeren 
in  Germany,  the  last  of  which  is  equal  to  13| 
UncicB  of  the  Raman  Foot  And  to  these  three 
Feet,  according  to  the  proportion  of  5  to  9,  answer 
the  three  Cubits,  1  iWo^o^  ^^  *^®  English  Foot, 
li^nAfe>  of  the  English  Foot,  and  liWo^>  of  the 
English  Foot ;  and  of  about  these  magnitudes  are 
the  antient  Cubits  determined  by  us  above,  viz^ 
those  of  Memphis,  Babylon,  and  Persia ;  to  which 
add  that  of  Samos,  which  fferodottis  represents  as 
equal  to  the  Cubit  of  Memphis.  The  Greek  and 
Roman  Cubits,  which  were  secondary  measures, 
adapted  to  the  measures  of  the  Feet  before  received, 
ought  not  to  come  under  consideration  here. 

'  The  Cubits  of  the  Eastern  Nations,  with  which 
the  Jews  were  surrounded,  being  determined  in 
this  manner,  we  may  from  hence  form  a  conjecture 
concerning  the  magnitude  of  the  Jewish  Cubit. 
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'  The  vtilgar  Jewish  Cubit  ought  not  to  be  greater 
'  than  them  all,  nor  the  sacred  Cubit  less  than  them 
'  alL  The  opinion  of  ViUal/pandus  and  others  there- 
'  fore  is  to  be  rejected,  who  represent  the  vulgar 

*  Cubit  aa  equal  to  two  Roman  Feet  and  an  half ; 
«  and  Ithmk  them  likewise  mistaken,  who  make  the 
'  sacred  Cubit  and  Attic  Cubit  equaL  That  the 
'  sacred  Cubit  was  very  large,  appears  from  the 

*  Jetvish  Gaiamus  or  Beed,  which  contained  but  six 
'  of  these  Cubits ;  and  from  the  antiquity  of  this 

*  Cubit,  since  Noah  measured  the  Ark  with  it  How- 
'  ever,  it  is  not  to  be  magnified  in  such  a  manner, 
'  that  the  vulgar  Cubit  (which  in  the  time  of  Moses 

*  was  called  the  Gvbit  ofamom,  Deut  iii  11.)  should 
'  much  exceed  the  Cubit  of  a  tall  man«  But  we  shall 
'  circumscribe  these  Cubits  in  narrower  limits  in  the 
'  following  manner. 

'  We  learn  from  the  Tcdmiidists  and  Josephus^ 
'  that  the  Jews  used  the'measure  of  four  sacred  Palms 
'instead  of  the  ©redfe  Cubit    The  GreeJfe  Cubit  there- 

*  fore  approached  nearer  to  4  Jewish  Palms  than  to 
'  5  or  3 ;  that  is,  it  was  less  than  4^  Palms,  and 

*  greater  than  3}.     Hence  it  follows^  that  the  sacred 

*  Cubit  of  6  Palms  was  less  than  2f  Attic  Feet^  and 

*  greater  than  2  Attic  Feet. 

'  The  stature  of  the  human  body,  according  to  the 

*  Talmudists^  contains  about  3  Cubits  from  the  feet 
'  to  the  head ;  and  if  the  feet  be  raised,  and  the  arms 

^  *This  proportion  ib  expressly  set  down  in  Miahnaioth^  Tract  de 
*  Ohahurim^  cap.  4.  H  in  Comment.* 
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be  lifted  up,  it  will  add  one  Cubit  more,  and  con- 
tain 4  Cubits.  Now  the  ordinary  stature  of  men, 
when  they  are  bare-foot,  is  greater  than  6  Roman 
Feet,  and  less  than  6  Roman  Feet^  and  may  be 
best  fix'd  at  5  Feet  and  an  hal£  Take  the  third  part 
of  this,  and  the  vulgar  Cubit  will  be  more  than  20 
UncicB,  and  less  than  24  UncicB  of  the  Roman  Foot ; 
and  consequently  the  sacred  Cubit  will  be  more  than 
24  UncicBj  and  less  than  28^  Uncia  of  the  same  Foot 

'  Josephus  writes,  that  the  Pillars  of  the  great 
court  were  as  large  as  could  be  embraced  by  three 
men  with  their  arms  join'd.  The  Orgyia  or  Fathom 
of  a  man  is  commonly  supposed  equal  to  the  stature 
of  the  same  man,  but  in  reality  exceeds  it  about 
one  Palm  of  the  Roman  Foot  The  common 
people  use  the  nearest  roimd  numbers ;  in  this 
case  the  true  numbers  are  to  be  employed ;  add 
therefore  a  Palm  to  the  measures  of  the  stature  of 
a  man  above  expressed,  and  the  sum  being  tripled, 
16|  Roman  Feet  will  be  greater,  and  18f  less  than 
the  circumference  of  the  pillar. 

*  Now  that  circumference,  according  to  the  Tal- 
mudists  and  JosephuSy  was,  as  above,  8  Cubits,  at 
least  in  the  inner  court  Taking  therefore  about  an 
eighth  part  of  the  preceding  numbers,  the  sacred 
Cubit  will  be  greater  than  two  Roman  Feet,  and 
less  than  two  and  a  third.  We  have  taken  here 
the  pillars  of  both  courts,  that  is,  in  thickness,  the' 
not  in  height  It  is  certain,  that  the  pillars  of  the 
inner  court  were  not  thicker  than  those  of  the  outer 
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court ;  and  therefore  the  latter  computation  must 
neceasarily  be  admitted. 
'A  Sabbath-da/s  journey,  by  the  unanimous 
consent  of  the  Tahnvdists  and  all  the  Jews^  was 
two  thousand  Cubits.  Hence  the  GhaJdee  inter- 
preter upon  Ruth  L  6.  sa3r8,  ^  We  are  commanded 
^  to  observe  the  Sabbath  and  good  days,  so  as  not 
^  to  go  above  two  thousand  Cubits.''  The  Jews 
describing  this  journey,  instead  of  Cubits,  some- 
times substitute  Pace&  Erasmus,  in  his  notes 
upon  Acts  L  12.  writes  thus  concerning  the  Sab- 
bath-day's Journey :  The  Evangelist  means  the 
space  of  two  thousand  Paces.  It  was  not  lawful 
for  the  Jews  to  travel  father  on  the  Sakhathday. 
This  is  asserted  hy  St.  Jerome,  writing  to  Algasia, 
in  his  tenth  question,  viz.  that  the  Jews  religiously 
observed  not  to  walk  on  the  Sahbathrday  above 
two  thousand  Paces,  agreeably  to  the  O/ppointment 
of  Akiba,  Simeon  [the  Jt^']  and  Hillel,  Rabbins, 
whom  they  use  to  caM  our  masters.  Thus  writes 
Erasmus,  who  reads  passus  in  St  Jerome,  and  not 
pedes,  as  it  is  corruptly  in  the  printed  editions  of 
that  father.  And  hence  in  Numb.  ulxy.  4.  instead 
of  a  thousand  Cubits,  the  Latin  interpreter  substi- 
tutes a  thousand  Paces.  But  we  must  take  care 
not  to  understand  by  them  the  Roman  or  Greek 
Paces ;  for  in  Sebbolch  Lecheth,  Tract.  22.  cap.  de 
Sabbat,  those  Faces  are  thus  described :  Samuel 
traveled  thro'  the  valley,  and  knew  not  the  limit 
of  the  Sabbath.     A  Sabbath-day's  journey  is  two 
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thousand  middling  Paces.  As  if  he  had  said,  a 
Sabbath-day's  journey  is  a  journey  of  two  thou- 
sand paces  of  a  man  travelling  upon  a  sabbath, 
not  with  speed,  as  in  the  Raman  Faces,  not  too 
slowly,  but  moderately,  in  the  manner  of  those 
who  travel  on  the  sabbath-day.  Now  men  of  a 
middling  stature,  in  walking  in  this  manner,  go 
every  step  more  than  two  Roman  Feet^  and  less 
than  two  and  a  third.  And  within  these  limits 
was  the  sacred  Cubit  circumscribed. 
'The  Talmudists  write,  that  the  height  of  the 
steps,  by  which  they  ascended  to  the  inner 
court,  was  half  a  Cubit,  and  their  retractions  half 
a  Cubit.  They  mean  the  sacred  Cubit ;  and  we 
see  that  Josephuds  computation,  with  regard  to 
the  height  of  these  steps,  corresponds  with  them. 
Now  Yitruvius  determines^  that  the  height  of 
steps  ought  not  to  be  more  than  10  Roman  Uncia, 
and  the  retractions  not  less  than  18  UncicB ;  whence, 
since  the  Jews  make  the  height  equal  to  the  retrac- 
tions, we  must  suppose  that  they  took  a  middle  pro- 
portion, and  that  the  height,  as  well  as  the  retrac- 
tions, made  about  12,  or  at  most  13  Roman  Uncia. 
The  middle  proportion  between  10  and  18  is  about 
13^.  And  I  should  be  inclined  to  maintain,  that 
this  height  was  not  at  all  exceeded,  lest  it  might 
have  been  difficult  to  ascend  the  steps.  The  sacred 
Cubit  therefore  was  less  than  27  Roman  UncicB,  but 
not  less  than  24  UncicBy  in  order  that  the  retrac- 
tions of  the  steps  might  not  be  too  much  le^ssen'd. 
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'  The  Cubit  being  thus  circumscribed  within  cer- 
tain limits^  and  the  erroneous  opinions  of  other 
writers  being  thus  refuted,  we  may  now  assign  the 
more  exact  measure  of  it  with  greater  assurance  ; 
and  this  we  shall  do  by  the  following  argument 

'It  is  agreeable  to  reason  to  suppose,  that  the 
JewSf  when  they  passed  out  of  Ghaldea,  carried 
with  them  into  Syria  the  Cubit  which  they  had 
received  fin)m  their  ancestors.  This  is  confirmed 
both  by  the  dimensions  of  Noah's  ark  preserved  by 
tradition  in  this  Cubit^  and  by  the  agreement  of 
this  Cubit  with  the  two  Cubits,  which  the  Tal- 
mudists  say  were  engraved  on  the  sides  of  the  city 
Susan  during  the  empire  of  the  Persians^  and  that 
one  of  them  exceeded  the  sacred  Cubit  half  a  Digit, 
the  other  a  whole  Digit  Susan  was  a  city  of 
Babylon,  and  consequently  these  Cubits  were  Chal- 
daic.  We  may  conceive  one  of  them  to  be  the 
Cubit  of  the  royal  city  Susan,  the  other  that  of 
the  city  of  Babylon.  The  sacred  Cubit  therefore 
agreed  with  the  Cubits  of  divers  provinces  of 
Babylon  as  fisur  as  they  agreed  with  each  other ; 
and  the  difference  was  so  small,  that  all  of  them 
might  be  derived  in  different  countries  &om  the 
same  primitive  Cubit,  the  Jewish  Cubit  being  less 
enlarged  after  sacred  things  began  to  be  deter- 
mined by  it  This  therefore  was  the  proper  and 
principal  Cubit  of  the  Jews.  But  that  people 
afterwards  going  down  into  JSgypt,  and  living  for 
above  two  hundred  years  under  the  dominion  of 
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the  JBgyptians,  and  endoiging  an  hard  service 
under  them,  especially  in  building  where  the 
measures  came  daily  under  consideration ;  they 
must  necessarily  learn  the  Mgyptian  Cubit 
Hence  came  the  double  Cubit  of  the  Jews^  vk 
that  of  their  own  country,  and  the  adventitious 
one,  which,  from  its  being  used  upon  ordinary  occa- 
sions only,  was  esteemed  vulgar  and  pro&na  This 
hypothesis  is  confirmed  by  the  proportion  of  tiie 
Cubits  to  each  other.  For  the  Babylonian  Cubit 
of  two  English  Feet  is  to  the  Cubit  of  Memphis 
of  1^^^^  of  the  English  Foot,  as  6  to  h-^^,  that 
is,  as  the  sacred  Cubit  to  the  vulgar  Cubit  very 
near.  The  small  fraction  of  AVq  might  arise 
fi:om  either  the  difference  of  the  Babylonian 
Cubits,  or  the  greater  antiquity  of  the  Babylonian 
building,  than  of  the  pyramid,  or  the  dimension 
of  the  brick,  expressed  not  in  the  eicact^  but  the 
nearest  round  numbers. 

*  Suppose  the  thickness  of  the  brick  to  be  6^ 
English  inches,  the  breadth  8^  inches^  and  the 
length  12f  inches  ;  and  a  Cubit  double  that 
length  will  be  to  the  Cubit  of  Memphis  as  6  to  5. 
I  am  inclined  therefore  to  think,  that  the  Cubit  of 
Memphis,  at  the  time  when  the  Jeim  went  down 
into  ^gypt,  was  equal  to  5  Palms  of  the  Ghaldcso- 
Hebraic  Cubit ;  and  that  the  Jews  thus  determin- 
ing the  magnitude  of  that  Cubit  by  five  Palms  of 
the  proper  Cubit,  the  Pahns  of  Memphis  became 
at  last  neglected,  and  the  double  Cubit,  with  only 
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a  simple  Palm,  lemained  among  the  Jews.  Besides^ 
as  it  is  reasonable  to  suppose,  that  the  profane  and 
adventitious  Cubit  agreed  with  the  Cubits  of  the 
nations  round  about^  viz.  those  of  Memphis,  Somas, 
and  Persia;  so  it  appears  from  the  following  argu- 
ment, that  this  Cubit  was  the  same  with  that  of 
Memphis.  The  different  measures  of  the  Cubit  of 
Memphis,  taken  from  different  parts  of  the  Pyra- 

mid,  were  liWiy,  l:ft\?a>  ^^  ItWWr  of  the  English 
Foot  To  these  measures  in  the  proportion  of  the 
sacred  Cubit  to  the  vulgar  Jewish  Cubit  are  the 
measures  2^^^,  2^^%^,  and  2xMthF  of  the  Eng- 
lifh  Foot,  which  in  Undm  of  the  Roman  Foot  are 

^^^Mui  ^^^^*  ^^^  2i^iAAr>  ^^'^  consequently 
&11  in  the  middle  of  those  limits^  with  which  we 
have  before  circumscribed  the  sacred  Cubit,  and 
which  were  24  and  27  Uncim  of  the  Roman  Foot 
Thus  therefore,  by  means  of  these  limits,  those 
measures  agree  with  the  sacred  Cubit,  and  conse- 
quently the  measures  of  the  Cubit  of  Memphis 
agree  with  the  vulgar  Cubit  Supposing  therefore 
that  the  Jews  learned  the  Cubit  of  Memphis  in 
JEgypt,  and  that  it  was  their  vulgar  Cubit,  and 
consequently  that  in  the  time  of  Moses,  and  soon 
after,  when,  as  Mr.  Or  eaves  contends,  the  Pyramids 
were  built,  the  vulgar  Cubit  was  of  the  same  mag- 
nitude with  that  of  Memphis ;  the  sacred  Cubit  in 
those  times  was  not  less  than  25^1^,  nor  greater 
than  26^^  UnoicB  of  the  Roman  Foot  Those, 
who  shall  hereafter  examine  the  Pyramid,  by  mea- 
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suring  and  comparing  together  with  great  accuracy 
more  dimensions  of  the  stones  in  it^  will  be  able  to 
determine  with  greater  exactness  the  true  measure 
of  the  Cubit  of  Memphis^  and  bom  thence  like- 
wise of  the  sacred  Cubit  In  the  mean  time  for 
the  precise  determination  of  the  Cubit  of  Memphis^ 
I  should  choose  to  pitch  upon  the  length  of  the 
chamber  in  the  middle  of  the  Pyramid,  where  the 
king's  monument  stood,  being  very  large,  and  buUt 
with  admirable  skill ;  which  length  was  the  twen- 
tieth part  of  the  length  of  the  whole  Fjrramid,  and 
contained  20  Cubits,  and  which  was  very  carefully 
measured  by  Mr.  Greaves^  as  he  informs  us  him- 
self. And  from  hence  I  would  infer,  that  the 
sacred  Cubit  of  Moses  was  equal  to  2  5  UncicB  of 
the  Roman  Foot,  and  ^  of  an  Uncia ;  or,  what  is 
equivalent,  that  it  had  the  same  proportion  to  two 
Roman  Feet  as  16  to  15. 
'  Mersennus  in  his  treatise  de  Mensuris,  Prop.  1. 
Cor.  4.  writes  thus :  I  find  that  the  Gubit,  {upon 
which  a  learned  Jewish  writer,  which  I  received 
by  the  favour  of  the  illustrious  Hugenius,  Knight 
of  the  order  of  St.  Michael,  supposes  the  dim^in- 
sions  of  the  temple  were  formed,)  answers  to  23^ 
of  our  inches,  so  that  it  toants  %  of  an  inch  of  two 
of  our  Feet,  and  contains  two  Roman  Feet,  and 
two  Digits  and  a  Grain,  which  is  ^  of  a  Digit. 
The  Paris  Foot,  with  which  Mersennus  compared 
this  Cubit,  is  equal  to  lyMa  ^^  *^^  English  Foot, 
according  to  Mr.  Greaves ;  and  consequently  is  to 


SECT,  v.]  DISSEBTATION  ON  CUBITS.  363 

the  Raman  Foot  as  1068  to  967.  In  the  same 
proportion  reciprocally  are  23^  and  25^^.  That 
Cubit  therefore  is  equal  to  25^^  UncuB  of  the 
Roman  Foot,  and  consequently  falls  within  the 
middle  of  the  limits  25-^  and  25^^^,  with  which 
we  have  just  circumscribed  the  sacred  Cubit ;  so 
that  I  suspect  this  Cubit  was  taken  from  some 
authentic  model  preserved  in  a  secret  manner  from 
the  knowledge  of  the  Christians.  Lest  any  person 
should  be  surprised,  that  the  Cubit,  which  we  have 
concluded  to  have  been  in  the  time  of  Moses 
25-]^  inches^  should  not  have  increased  more  in 
three  thousand  years ;  he  may  observe,  that  the 
Palms  used  in  building  at  Rom^  which  was 
antiently  9  VncuB  of  the  Roman  Foot,  is  now 
equal  to  ^^^  parts  of  the  English  Foot,  that  is, 
9^  Uncus,  and  consequently  that  in  fifteen  hun- 
dred years  it  has  increased  but  t'^  of  an  Unda, 
though  it  was  not  preserved  in  a  religious  manner. 
*  Some  compute  the  Cubit  from  Solomon's  brazen 
sea.  Lest  any  objection  should  be  raised  fix)m 
thence,  I  shall  briefly  remark,  that  the  bottom  of 
that  sea  ought  not  to  be  represented  spherical,  as 
it  generally  is,  but  flat,  in  such  a  manner  that  all 
the  water  might  run  out  for  the  use  of  the  priests, 
and  the  vessel  might  stand  commodiously  upon 
the  backs  of  the  oxen,  and  the  oxen  not  hinder 
the  priests  from  coming  to  the  cocks.  However  I 
would  not  represent  it  under  a  cylindrical  figure. 
The  following  one  will  be  more  beautifrd.     Let 


\ 
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the  line  A  B,  of  ten  Cubits,  be  bisected  in  G;  and 
taking  upon  it  ii  DjE  B,  of  a  Cubit  each,  erect 
the  perpendiculais  /^  q  e  e  e 

D  F,  G  O,  E  H, 
each  of  them  of 
five  Cubits,  and 
with  the  semiaxes 

AD.DF.andBE,       p o ii 

E  H,  describe  the  quadrants  of  the  ellipses  A  F, 
B  Hj  and  drawing  the  right  line  F  H^  the  figure 
A  F  Q  H  B  convolved  round  the  axis  G  O,  will 
describe  the  external  superficies  of  the  vessel, 
whose  cavity,  if  it  be  an  hand-breadth  thick,  will 
contain  about  (?)  thousand  baths,  supposing  that  a 
bath  was  equal  to  twelve  Roman  Gongii  (as  Agri- 
cola  and  others  maintain)  and  that  seven  Gongii 
and  an  half  will  fill  a  Cubic  Roman  Foot,  as  Mr. 
Oreaves  found  by  the  Famesian  Gongius.  It  is 
said  likewise,  that  this  sea  contained  three  thou- 
sand baths  ;  whence  some  affirm,  that  there  were 
two  kinds  of  baths.  Others  understand  a  dry  mea- 
sure, whose  Gumulus  equalled  half  the  contents ; 
others  suspect  a  various  reading  ;  others  imagine, 
that  the  sea  contained  two  thousand  baths  for  daily 
use,  but,  when  full,  could  receive  three  thousand 
baths.  I  shall  not  attempt  to  determine  the  dispute. 
'  This  is  what  I  thought  proper  to  lay  down  at 
present  with  regard  to  the  magnitude  of  this  Cubit 
Hereafter  perhaps  those,  who  shall  view  the  sacred 
mount,  and  the  monuments  of  the  ChaldeanSy  by 


SBCT.  v.]  DISSERTATION  ON  CUBITS.  365 

'taking  accurately  tlie  various  dimensraiiB  of  the 
'  stones,  bricks,  fbundatioriB,  and  vaUs,  and  compar- 
'  ing  them  together,  will  discoTer  Bomettung  more 
'  certain  and  exact 

'  The  Soman  Cubit  therefore  cooBista  of  18  Uncia, 
'  and  the  sacred  Cubit  of  25f  Undce  of  the  Roman 
'  Foot ;  and  consequently  those  Cubits  are  to  each 
'  other  in  roond  numbers  as  2  to  3  very  near.  And 
'  this  proportion  is  used  by  Josephus,  out  of  regard 

*  to  the  greater  expedition  in  computing  the  bulk  of 
'  the  buildings.     For  writing  to  the  Somans,^  he 

*  everywhCTe  puts  three  Boman  Cubits  for  about 
'  two  sacred  Cubits,  except  in  some  of  the  most 
'  eminent  dimensions  of  the  temple,  properiy  so 
'  called,  and  set  down  in  scripture,  in  which  case  he 
'  thought  proper  to  retain  the  sacred  Cubit  This 
'  will  appear  by  comparing  the  Cubits  of  Josepkua 
'  with  the  sacred  Cubits  of  the  Talmttdiats,  in  the 
'  following  table  : — 


11 


'  Difference  aDiwering  to  Uie  19  itepa, 

'  Height  of  those  1 9  itepe,    . 

'  Height  of  the  Septum  eancellatmn, 

:?3;hi»»"^'-.   •    ■ 

'Height  of  the  &ltar,    . 

'  Breadth  of  the  altar,  . 

'  Height  of  the  temple  within, 

'  Circnmfereiice  of  Uic  pillan. 


'  Jowphiu  in  Frologo  Belli  JndHci.' 
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*  Thus  likewise,  where  Josephua  in  a  round  num- 

*  ber  makes  the  Exhedras  thirty  Cubits^  we  most 

*  write  twenty  sacred  Cubits,  or  more  exactly  twenty- 
'  two  ;  and  the  like  reduction  is  necessary  in  all  the 
'  other  numbers  of  Josephus! 


LETTERS  OF  THE  FREEMASONS. 


(1866.) 

*  SiK, — I  have  been  reading  your  work  on  the 
'  Pyramid/  and  have  been  very  much  amused. 
'  Had  you  been  a  Freemason,  or  studied  the  rites 
'and  ceremonies  of  the  ancient  mysteries,  you 
'  would  have  had  no  difficulty  in  imderstanding 
'  what  the  Pyramids  were  built  for.     They  were 

*  ^^y  pUoTT  Wtiating  the  neophy.^  l-^ 
'  as  the  mystenes  in  every  country  were  funereal, 
'  the  use  of  the  sarcophagus  is  easily  explained. 
'  Should  you  care  to  investigate  this  hypothesis — if 
'  what  is  certain  can  be  called  a  hypothesis — you 

*  may  read  to  advantage  the  Rev.   Dr.   Collier's 

*  History  of  Initiation^  and  Faber's  Mysteries  of 
'  the  Cabiri,  and  Pagan  Idolatry. 

*  Freemasonry  was  the  original  of  the  ''M3rBterie&'' 
'  A  pure  society  was  in  existence  on  the  plains  of 
'  Shinar  (before  the  dispersion)  in  which  Divine 
'  truths  were  taught  by  means  of  symbols.  After 
'  the  dispersion  the  same  sjrmbols  were  used  all 
'  over  the  world,  but  the  true  interpretation  of 

*  them  was  gradually  lost ;    except  amongst  the 

^  Our  Inheritanee  m  the  Cheat  Pyramid. 


j*9t  void  JaK[faE^s  '^^^*'""t  of  tint 
j^r  -r^  5e  sRsdj  cBSsrtaiiied,  and  yoa  will 
-  fiti  erc^sux:  <£  ^  ftct  tint  ihej  were  Free- 
'xxasms.  1^  ^-"laard  eoisZjf  imdeistaDd  bis 
'  iTTmiiTttf :   lae  'ftcCme'  do  hoc — ^I  am,  yoon 

(Sgned)    *  OzosiESSia.' 


'  *  Tbr  p£i0es  cf  Tfraiinn  were  indiffereiidy  a 
^jy-rnudL  a  pai^3da»  or  a  labjiintiiy  famished 


•-^►=.4 


"Fis  or  wcZb  were  oeeaaknally  used  in  the 
■  dK  ELTsceries.*— Fahei'a  PagoM  Idolatry^  voL  iii 

'  Tbe  ISmmids,  dve  of  Elephanta,  etc,  the 
BowZ^  Towezs  of  Ireland  (built  hj  pupils  of  Zoro- 
aster) were  all  places  of  initiation.' 


n. 

•  Haufax,  Aor.  2\M^  1866. 

*  My  deab  Seb, — ^Do  yon  remember  my  bonov- 

*  ing  a  Manual  of  Freemasonry  from  yon,  and  being 

*  greatly  snrprised  at  finding  certain  symbols  that 
^  had  attracted  my  attention  previonsly,  and  my 

*  predicting  to  yon  that  the  day  wonld  come  when 
'  my  stndies  wonld  throw  a  new  light  on  the  history 

*  of  the  Pyramids  ?    I  told  yon  when  the  prediction 
'  was  folfilled  I  wonld  remind  yon  of  it 

*  I  forget  the  correct  date,  but  it  was  soon  after 
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'  you  and  I  left  Poplar  Grove.     Important  dia- 

*  coveries  have  recently  been  made  in  Egypt^  which 

*  render  our  conversation  at  that  time  of  interest 

*  — I  am,  yours  truly, 

(Signed)    '  R  6.  Halibubton. 

'  Please  write  on  the  other  leaf  and  return  this 

*  with  your  reply — ^as  I  wish  to  use  them  both. 

« Jomr  M<Gbxgob,  Em^.,  Hftlifaz.' 

(Mr.  HcUiburton  is  not  a  Freemason.) 


IIL 

«  Halu AZ»  Nop,  21«i»  1866. 

'  Dear  Sir, — I  have  a  very  distinct  recollection 

*  of  my  lending  you  a  Manual  of  Freemasoniy,  and 
'  of  the  conversation  to  which  you  refer,  which  took 
'  place  in  1853. 

'  My  Manual  was    burned   with   your   library 
'  January  Ist^  1856. 

'  I  am  glad  to  find  that  your  expectations  have 

*  been  realized  in  so  singular  a  manner. — I  am, 

*  yours  faithfully, 

(Signed)    '  John  M'Greoor. 

'  To  R.  G.  Halibubton,  Etq., 
*  Bwrirter,  HaUfax.' 


VOL.  ir.  2  a 


EXTRACTS  FEOM  ETHOLOGICAL  KESEAECHES 
BEAEING  ON  THE  TEAR  OF  THE  PLEIADES. 
By  R  G.  Halibubton,  F.S.A.,  F.RS.N.A.,  Banister, 
of  Halifax,  Nova  Scotia.     1 863. 

On  returning  from  Egypt  in  1865, 1  (C.  P.  S.) 
had  much  besought  Mr.  Haliburton  to  prepare  a 
condensed  account  of  his  researches  regarding  the 
Pleiades  year,  for  publication  in  this  country  :  and, 
Bs  he  kindly  informed  me  by  letters  from  time  to 
time, — he  both  began  such  a  paper,  or  book,  and 
had  nearly  completed  it,  when  recent  political 
troubles  and  commercial  excitements  interrupted 
the  course  of  his  work.  The  interruption,  we  may 
well  hope,  is  temporary  only  ;  but  meanwhile  he 
seems  to  be  losing  a  fitting  opportunity  for  estab- 
lishing his  claims  to  priority  in  a  very  unusual  line 
of  research,  and  one  which  has  been  found  to  have 
much  connexion  with  the  Great  Pjrramid. 

Hence  at  the  last  moment  for  closing  this  volume, 
and  when  I  have  had  to  give  up  all  expectation  of 
receiving  Mr.  Haliburton's  new,  and  special  paper  in 
time,  I  have  thought  the  next  best  thing  to  be  done, 
alike  for  the  public,  the  cause,  and  himself  would  be 
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to  publish  a  considerable  section  of  his  privately 
printed  work  of  1863,  in  the  following  pages. 

Such  a  coarse  will  neither  represent  the  whole  of 
his  discoveries,  nor  will  it  give  the  full  amount  of 
priority  of  date,  to  which  he  may  justly  lay  claim  ; 
for  the  letters  on  pp.  368  and  369,  will  be  found  to 
refer  to  years  much  earlier  than  1863.  Nor  again 
will  such  a  course  perform  the  more  delicate  opera- 
tion of  separating  some  few  of  his  earUer  and  cruder 
notions^  which  neither  himself,  nor  others  might 
care  to  uphold  now  ;  but  until  he  himself  comes  out 
with  something  later  and  fuller, — ^these  extracts 
may  assist  in  attaching  his  name  to  the  subject^ — 
and  will  at  least  show  how  much  I  have  been  in- 
debted to  him,  for  some  of  the  original  ideas,  which 
have  been  lately  recognised  to  exist  in  the  Pyramid. 

Without  further  apology,  therefore,  I  b^  to  sub- 
mit the  following  portions  of  what  he  had  written, 
long  before  I  went  to  Egypt 


'  THE  FESTIVAL  OF  THE  DEAD. 

'  BY  B.  G.  HALIBUBTON,  F.&A. 

'  In  European  Calendars^  the  last  day  of  October, 
'  and  the  first  and  second  days  of  November,  are 
'  designated  as  the  festivals  of  All  Halloween,  All 
'  Saints,  and  All  Soula 

'  Though  they  have  hitherto  never  attracted  any 
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special  attention,  and  have  not  been  supposed  to 
have  been  connected  with  each  other,  they  origin- 
ally constituted  but  one  commemoration  of  three 
days'  duration,  known  among  almost  all  nations 
as  "the  Festival  of  the  Dead,**  or  the  "Feast  of 
"  Ancestors." 

*  It  is  now,  or  was  formerly,  observed  at  or  near 
the  beginning  of  November  by  the  Peruvians,  the 
Hindoos,  the  Pacific  Islanders,  the  people  of  the 
Tonga  Islands,  the  Australians,  the  ancient  Vet- 
sians,  the  ancient  Egyptians,  and  the  northern 
nations  of  Europe,  and  continued  for  three  days 
among  the  Japanese,  the  Hindoos,  the  Australians, 
the  ancient  Eomans,  and  the  ancient  Egyptians. 

*  Halloween  is  known  among  the  Highlanders  by 
a  name  meaning  the  consolation  of  the  spirite  of 
the  dead,  and  is  with  them,  as  with  the  Cinghalese, 
the  Pacific  Islanders,  and  almost  every  race  among 
whom  the  festival  is  observed,  connected  with  a 
harvest  home,  or,  south  of  the  equator,  with  a  first 
fruits  celebration.  An  old  writer  asks  why  do  we 
suppose  that  the  spirits  of  the  dead  are  more  abroad 
on  Halloween  than  at  any  other  time  of  the  year? 
and  so  convinced  are  the  Irish  peasantry  of  the 
fact,  that  they  discreetly  prefer  remaining  at  home 
on  that  ill-omened  night.  The  Halloween  torches 
of  the  Irish,  the  Halloween  bonfires  of  the  Scotch, 
the  Coel  Coeth  fires  of  the  Welsh,  and  the  Tindle 
fires  of  Cornwall,  lighted  at  Halloween,  are  clearly 
memorials  of  a  custom  found  almost  everywhere 
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at  the  celebration  of  the  festival  of  the  dead.  The 
origin  of  the  lanthom  festival  has  never  yet  been 
conjectured.  It  will  be  found,  I  believe,  to  have 
originated  in  the  wide-spread  custom  of  lighting 
bonfires  at  this  festival. 

*  The  church  of  De  Sens,  in  France,  was  endowed 
by  its  founder  in  the  days  of  Charlemagne,  for  the 
purpose  of  having  mass  said  for  the  dead,  and  the 
graveyard  visited  on  All  Halloween.  Wherever 
the  Roman  Catholic  Church  exists,  solemn  mass  for 
all  souls  is  said  on  the  second  day  of  November  ; 
on  that  day  the  gay  Parisians,  exchanging  the 
boulevard  for  the  cemetery,  lunch  at  the  graves  of 
their  relatives,  and  hold  unconsciously  their  "  feast 
"  of  ancestors,'*  on  the  very  same  day  that  savages 
in  far  distant  quarters  of  the  globe  observe  in  a 
similar  manner  their  festival  of  the  dead. 

*  Even  the  Church  of  England,  which  rejects  All 
Souls,  as  based  on  a  belief  in  purgatory,  and  as  being 
a  creation  of  Popery,  devoutly  clings  to  All  Saints, 
which  is  clearly  a  relic  of  primeval  heathenism. 

*  On  All  Souls  day,  the  English  peasant  goes 
a-souling,  begging  for  "  a  soul  cake  for  all  Christen 
"  souls.*'  He  has  very  little  suspicion  that  he  is 
preserving  a  heathen  rite,  the  meaning  of  which  is 
not  to  be  found  in  the  Book  of  Common  Prayer, 
but  (as  I  shall  hereafter  show)  is  to  be  discovered 
in  the  sacred  books  of  India,  in  which  country  the 
consecrated  cake  is  still  offered,  as  it  has  been  for 
thousands  of  years  in  the  autumn,  to  the  souls  of 
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deceased  ancestois.  But^  though  the  festival  of 
the  dead  is  so  generally  observed  in  November, 
there  are  some  exceptions.  Thus  it  was  observed 
in  February  by  the  Greeks,  the  Romans,  the  Per- 
sians, and  the  Algonquins  of  America,  and  in 
August  by  the  Japanese  and  Chinese.  The  traces 
of  its  being  observed  in  May  are  very  few,  and 
those  of  its  being  held  at  any  other  times  of  the 
year  are  of  exceedingly  rare  occurrence.  Before, 
therefore,  I  can  attempt  to  treat  of  the  festival  of 
the  dead,  or  refer  to  its  origin  and  history,  and  the 
influence  it  has  exerted  on  ancient  mjrthology,  it 
is  necessary  to  confiine  this  paper  simply  to  ques- 
tions connected  with  the  calendar,  and  the  times 
when  the  festival  is  found  to  be  observed.  It  is 
important  to  trace  the  ancient  November  festival 
to  the  primeval  year,  which  must  have  fixed  it  in 
that  month  among  races  south,  as  well  as  north  of 
the  equator.  This  year,  I  believe  I  have  succeeded 
in  discovering;  and,  as  it  appears  to  have  ori- 
ginated in,  or  at  least  only  now  exists  in,  the 
southern  hendsphere,  I  have  designated  it  as 
the  Trimitive  Southern  year.  It  is  also  necessary 
to  show  that  the  festival  of  the  dead,  occurring  in 
February  or  August,  indicates  a  change  having 
taken  place,  and  a  more  recent  year,  commencing 
in  February,  having  been  substituted.  As  we  only 
find  this  year  north  of  the  equator  (so  far  as  I  have 
been  able  to  learn),  I  have  designated  it  as  the 
Primitive  Northern  year. 
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*  Wherever  the  festival  occurs  in  November,  it  is, 
'or  at  least  originaUy  was,  the  new  year's  festival 
*  of  the  primitive  sonthem  year.    Where  it  is  held 
'  in  Febmary,  it  is^  or  once  was^  the  commemora- 
tion of  the  commencement  of  the  northern  year. 

'  As  the  mode  of  investigation  pursued  on  this 
point  materially  adds  to  the  credibility  of  my  con- 
clusions, I  may  be  pardoned  for  referring  to  it 

'  The  startling  &jct  that  **  this  feast  was  cele- 
^brated  among  the  ancient  Peruvians  at  the  same 
^period,  and  on  the  same  day  that  Christians 
"  solemnize  the  commemoration  of  the  dead  (2d 
"November),''  at  once  drew  my  attention  to  the 
question,  how  vxis  this  utdformity  in  the  time  of 
cbservcmce  preserved^  not  only  in  far  distant 
quarters  of  the  globe,  btU  also  through  that  vast 
lapse  of  time  since  the  Peruvian,  and  the  Indo- 
European  first  inherited  this  primeval  festival 
from  a  common  source  ? 

*  It  was  plain  that  this  singular  uniformity  could 
never  have  been  preserved  by  means  of  the  defec- 
tive solar  year  in  vogue  among  ancient  nations. 
How  then  could  this  result  have  been  produced  ? 
It  was  apparent  that  the  festival  must  have  been 
r^ulated  by  some  visible  sign,  or  mark,  that 
nature  had  supplied,  such  as  the  rising  of  some 
constellation. 

'  Remembering  the  ancient  traditions  as  to  the 
Pleiades^  I  naturally  turned  my  attention  to  them. 
Professor  How  kindly  offered  to  ascertain  from  an 
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excellent  astronomer  whether  the  Pleiades  could 
have  ever  risen  in  November  in  Asia  or  Europe.  I 
was  fortunately,  however,  able  to  save  that  gentle- 
man the  calculation.  On  turning  to  Bailly's  Astra- 
nomie  Indienne,  I  foimd  him  state  that  the  most 
ancient  year,  as  regulated  by  the  calendar  of  the 
Brahmins  of  Tirvalore,  began  in  November,  and  I 
was  much  gratified  at  finding  that,  in  that  calendar, 
the  month  of  November  is  called  Cartiguey,  i.e^ 
the  month  of  the  Pleiades, — a  circumstance  which, 
M.  Bailly  says,  would  seem  to  indicate  that  that 
constellation  by  its  rising  or  setting  in  that  month, 
must  have  regulated  the  commencement  of  the 
ancient  year  in  November. 

*  But  here  a  fresh  difficulty  arose  as  respects  the 
calendar.  To  suppose  that  the  Pleiades  rose  in 
that  month,  and  commenced  the  year  in  the  autumn 
was  not  only  opposed  to  ancient  traditions  respect- 
ing them,  and  to  their  name  as  the  Stars  of  Spring 
( VergilicB),  but  also  to  their  actual  movements,  at 
the  present  day  at  least. 

*  We  could  not  assume  that  great  astronomical 
changes  could  ever  have  produced  this  result  How 
then  could  we  account  for  the  anomaly  ?  I  dis- 
covered the  clue  in  extending  my  researches  to  the 
southern  hemisphere,  where  I  found  the  festival 
of  the  dead  to  occur  in  November,  and  to  be  the 
vernal  new  year's  festival  of  a  year  commencing 
in  November,  and  regulated  by  the  rising  of  the 
Pleiades  in  the  evening. 
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*  Before  concluding  this  prefetory  paper,  it  may 

*  be  as  well  to  state  that  the  whole  subject,  both  as 
'regards  the  primitive  new  year  festival  of  the 
'dead  and  the  primitive  year,  has  altogether 
'  escaped   the    observation    of   the    learned.     De 

*  Bougemont,  in  his  Peuple  Primitif,  published  at 
'  Paris  in  1856,  has^  out  of  three  volumes,  not  de- 
'  voted  as  many  pages  to  **  Les  F6tes  des  Morts^'' 
'  though  they  are  unquestionably  the  most  remark- 

*  able  memorials  we  possesi3  of  Le  peuple  Primitif. 
'  Festivals  connected  with  the  seasons^  he  says,  can- 
'  not  now  be  investigated,  from  our  ignorance  of  the 
'  primitive  calendar ;  and  he  therefore  only  selects 
'  those  that  took  place  at  the  time  of  the  vermd 
'  equinox  and  the  summer  solstice,  ile.,  associated 
'  with  a  solar  year>  and  hence  of  a  comparatively 
'  recent  date,  and  subsequent  to  those  of  the  two 
'  primitive  calendars  to  which  I  have  referred. 

'  The  primitive  year  of  two  seasons^  commencing 
'  in  November,  and  the  connexion  of  the  Pleiades 
'  with  the  primeval  calendar,  are  not  even  referred 
'  to  in  the  latest  work  on  the  astronomy  of  the 
'  ancients,  published  last  year  in  Paris.  Though 
'  veiy  many  remarkable  facts  in  the  history  of  the 
'  calendar  and  of  our  race,  to  which  the  study  of  the 

*  festival  of  the  dead  has  afforded  me  a  clue,  are 

*  referred  to  by  Greswell  in  his  learned  works  on 
'  the  Calendars  of  the  Ancients,  he  has  attempted  to 
'  explain  them  by  resorting  to  the  miracles  in  the 

*  Bible — ^as  to  the  sun  having  stood  still  or  gone 
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*  back  on  certain  occasions — events  which  he  con- 
'  tends  must  not  only  have  disturbed,  but  have  even 

*  left  their  impress  on  the  calendars  of  the  ancients. 

*  But  they  are,  I  beUeve,  capable  of  a  more  common- 

*  place  solution. 


*THE  FESTIVAL  OF  THE  DEAD  BBOdOHT  TO  EUBOPE 
'  AND  ASIA  BY  A  MIGBATION  OF  BACES  FBOM  THE 
'  SOUTHEBN  HEMISPHEBE. 

*  **  Who  can  restrain  the  sweet  influences  of  the 
**  Pleiades  V  we  are  asked  in  the  book  of  Job,  the 
most  ancient  production  of  sacred  or  profane 
literature.  ^  The  lights  in  the  firmaments  of  the 
"  heavens/'  "  for  signs  and  for  seasons^  and  for  days^ 
"  and  for  years,*'  are  supposed  to  have  reference  to 
that  constellatioD,  as  well  as  to  the  sun  and  moon, 
for  in  early  ages  neither  the  sun  nor  the  moon 
could  have  indicated  the  length  of  the  year,  or  its 
division  into  seasons.  The  extreme  veneration  of 
remote  antiquity  for  the  Pleiades,  or  FergiliaB,  for 
having  marked  the  seasons,  and  the  beginning  of 
spring,  are  amongst  the  most  venerable  traditions 
of  our  race,  and  are  now  only  realized  among 
Australian  savages,  who  still  worship  the  Pleiades 
as  announcing  spring,  "  and  as  being  very  good  to 
"  the  blacks ;"  and  at  their  culmination  hold  a 
great  new  year's  corroboree  in  November,  in 
honour  of  the  Mormodellick,  as  they  call  that  time- 
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honoured  constellation.  The  name  given  to  these 
staiB  by  the  Bomans^  VergilicB,  is  plainly  con- 
nected with  the  strange  tradition  of  Northern 
natives,  of  the  Pleiades  having  marked  the  com- 
mencement of  spring.  They  are  popularly  known, 
&om  France  to  India,  by  the  same  name— -a  cir- 
cumstance which  proves^  says  M.  Bailly,  that  our 
first  knowledge  of  these  stars  was  derived  from 
the  most  ancient  nations  of  Asia. 

'The  question  naturally  suggests  itself  Whence 
arose  this  veneration  for  a  constellation,  that 
among  us^  at  least,  is  no  longer  reverenced? 
When  and  where  can  they  have  marked  the  begin- 
ning of  spring,  and  what  were  those  '*  sweet  in- 
^  fluences^''  referred  to  in  the  book  of  Job,  and  still 
celebrated  by  Australian  savages  ? 

'So  for  from  rising  in  Europe  or  Asia  in  the 
spring,  they  first  appear  in  June,  a  summer  montL 
How  could  the  Fergiliae,  then,  have  acquired  their 
name,  as  the  stars  of  spring?  It  is  plain  that 
they  could  not  have  marked  a  vernal  commence- 
ment of  the  year,  as  the  most  ancient  yea/r  com- 
menced in  the  autvmn,  and  among  most  ancient 
nations  we  find  traces  of  a  traditionary  or  civil 
year  commencing  in  the  autumn. 

'We  also  find  traces  of  a  very  singular  year  of 
six  months,  tiie  very  existence  of  which  Sir  Come- 
w.n  Lc™  ha.  ^.ewhat  hastily  quertioned. 
"These  abnormal  years,'*  he  tells  us,  "are  desig- 
"  nated  by  Censorinus  as  involved  in  the  darkness 
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^  of  remote  antiquity.'  Dapuis  suggests  that  we 
must  tom  to  the  Pleiades^  as  weQ  as  to  other  con- 
stellations^ to  account  for  these  ^  abnormal  years^" 
as  weQ  as  for  the  ancient  year  commencing  in  the 
automn, — **  pour  expliquer  les  fictions  relatives  ^ 
"  ce  commencement  d'annSe,  soit  chez  les  Jui£3^  soit 
**  chez  les  autres  peuples,  qui  ont  eu  le  commence- 
**  ment  d'ann^  en  automne.  Tels  ^taient  ceux  qui 
^  avaient  des  ann^  de  six  mois."  In  confirma- 
tion of  this  conjecture,  I  have  found  that  in  the 
Arabian  calendar  of  lunar  mansions^  which  is  made 
up  of  two  divisions,  one  belonging  to  summer,  and 
the  other  to  winter,— one  of  the  mansions  is 
designated  by  the  name  of  the  Pleiade&  Let  us 
see  if  this  suggestion  will  prove  equally  correct 
respecting  the  autunmal  year ;  and  let  us  endea- 
vour to  find  in  that  constellation  a  clue  to  the  re- 
markable circumstance  of  the  festival  of  the  dead 
having  been  observed  in  Hindostan,  Peru,  Ceylon, 
Egypt,  and  Europe,  in  November. 
^I  may  here  state  that  the  classical  nations  of 
antiquity,  with  whom  the  influence  of  the  Pleiades 
was  rather  a  matter  of  tradition  than  of  practical 
use,  when  they  spoke  of  the  rising  of  the  Pleiades, 
referred  to  the  hehacal  rising  of  the  constellation 
in  the  morning,  i.e.,  the  time,  when  at  dawn,  the 
stars  were  first  visible — 

'*  The  grey  dawn  and  the  Pleiades 
Shedding  sweet  inflaence/' 

*  This  took  place  in  the  middle  of  May,  2000 


SECT,  v.]     ON  THE  YEAR  OF  THE  PLEIADES.  381 

years  ago,  and  marked  the  beginning  of  Bummer 
in  the  south  of  Europe  and  Asia.  But  we  must 
conclude  either  that  the  Pleiades  must  have  once, 
in  some  other  manner  than  by  their  heliacal 
rising,  indicated  the  beginning  of  spring,  or  else 
that  there  must  have  been,  by  a  long  lapse  of 
years,  a  change  in  their  movements,  that  rendered 
their  rising  inconsistent  with  their  very  name  as 
the  stars  of  spring.  It  must,  however,  have  been 
nearly  5000  years  since  the  heliacal  rising  of  the 
Pleiades  occurred  at  the  beginning  of  April,  and 
even  then  it  could  not  have  indicated  the  com- 
mencement of  seed-time  in  the  south  of  Asia  and 
of  Europe,  or  marked  the  beginning  of  spring. 
Their  name,  the  Hesperides,  too,  would  seem  to 
connect  them  with  the  evening  rather  than  the 
morning.  But  if,  at  such  a  remote  era,  the  Plei- 
ades regulated  the  seasons  by  their  heliacal  rising 
at  that  time  of  the  year,  they  must  have  left  their 
impress  on  primitive  calendars,  and  traces  of  the 
connexion  of  the  calendar  with  the  heliacal  rising 
of  the  Pleiades,  would  still  be  found  among  many 
races,  either  in  their  names  for  March  or  April,  or 
at  least  in  their  traditions  as  to  the  time  when 
their  year  once  commenced.  But  this  is  not  the 
case.  There  are  no  traces  of  a  primitive  year  in 
general  use  in  remote  antiquity,  commencing  in 
March,  April,  or  May ;  the  only  apparent  exception 
being  the  solar  year,  regulated  by  the  vernal  equi- 
nox, which  was  of  comparatively  recent  invention. 


382     halibubton's  rssearchbs  bearing  [sect.  y. 

*  But   on  examining  the    calendara  of  ancient 
'  races^  wo  find  in  Parsiay  India^  ISgypt,  and  Pesnz, 

*  that  the  month  in  idiich  our  first  of  November 
'  festival  would  fall,  bears  in  its  very  name  a  eoDga- 

*  lar  impress  of  its  former  connexion^  either  with 
'  the  Pleiades  or  the  festival  of  the  dead. 

*  In  the  most  ancient  calendar  in  India,  the  year 

*  commenced  in  the  month  of  November,  which 

*  bears  the  name  of  Cartiguey,  i.e.,  the  Pleiades ;  a 
'  constellation  which,  Bailly  suggests,  must  by  its 

*  rising  or  setting  at  that  time,  once  have  regulated 
'  the  primitive  year.  We  find  also  that^  in  the 
'  month  of  October  the  Hindoos^  like  ourselves,  have 
'  three  da3rs  which  are  connected  with  the  festival 

*  of  the  dead. 

*  In  the  ancient  Egyptian  calendar  the  same  re- 
'  semblance  can  be  traced  between  the  name  of  die 
'  Pleiades^  which  among  the  Hebrews  and  Chaldeaiis 
'  is  Athor-aye,  with  that  of  the  Egyptian  month  of 
'  November,  which  is  Athor.  The  Arab  name  for 
'  the  Pleiades^  Atauiia,  also  suggests  a  resemblance. 

*  In  November  took  place  the  primeval  festival  of 

*  the  dead,  clad  in  a  veil  of  Egyptian  mythology. 

*  In  the  Isia,  the  solemn  mourning  for  the  god  Osiris, 
^  '*  the  Lord  of  Tombs,''  lasted  for  three  days,  and 
^  began  at  sunset,  like  the  Lemuria  of  the  Romans, 
^  and  the  festival  of  the  dead  among  the  Persians 
'  and  other  nations. 

'  The  singular  custom  of  counting  the  day  firom 
'  the  sunset  of  the  preceding  day,   or   the   nocti- 
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diurnal  system,  was  so  universal,  that  Greswell 
refers  to  it  as  a  conclusive  proof  of  the  unity  of 
origin  of  our  race.  The  Bible  tells  us  **  the  even- 
^*  ing  and  the  morning  were  the  first  day.^  Our 
words  ^  fortnight"  and  ''  se'nnight^'"  are  traces  of 
this  primitive  custom.  But  the  first  day  of  our 
festival  of  the  dead,  is  a  still  stronger  illustration, 
asit  is  called  Hallowezie.  The  origin  of  this  custom 
has  not  been  explained  by  GreswelL  Vohner 
connects  it  with  the  word  Athor,  which  means 
<'  the  night ;"  and  which  he  therefore  supposes  re- 
presented the  first  evening  of  creation.  But  the 
most  important  nighty  not  only  in  that  month,  but 
in  the  whole  Eg3rptian  year,  was  that  of  the  17th 
of  Athyr,  when  the  three  days  of  mourning  for 
Osiris  (t.e.,  the  festival  of  the  dead)  began  with  an 
All  HaUatveve.  Hence  the  origin  of  this  wide- 
spread noctidiumal  system  is  to  be  found  in  what- 
ever caused  the  festival  of  the  dead  to  commence 
at  sunset,  or  with  a  Halloween. 

*  Let  us  turn  to  the  primitive  races  of  the  south- 
em  hemisphere  to  find  a  solution : — 

*  Ist^  For  the  festival  of  the  dead  being  connected 
with  an  agricultural  celebration.  2d,  For  its  being 
held  in  November.  3(2,  For  its  commencing  with 
a  Halloweve.  4th,  For  the  primitive  year  com- 
mencing in  November.  5ih,  For  the  Pleiades 
being  connected  with  that  montL  6  th,  For  their 
being  reverenced  as  the  Fergiliffi  and  Hesperides, 
the  stars  of  the  spring  and  the  evening.     7  th,  For 
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the  ''abnonnal  year''  of  six  months,  found  north 
of  the  equator. 

*  We  find  that,  among  these  southern  races,  when 
the  Pleiades  are  in  the  evening  first  visible  at  the 
horizon,  which  is  at  the  beginning  of  November, 
they  mark  the  b^inning  of  the  year,  and  the 
vernal  new  year's  festival,  a  feast  consecrated  to 
first  finiits,  and  to  the  dead  As  long  as  at  evening 
they  continue  visible,  they  mark  a  season  called 
the  Pleiades  above.  When  they  cease  to  be  visible 
in  the  evening,  the  second  season  commences  of 
the  Pleiades  helaw:  these  seasons  nearly  equaUy 
dividing  the  year.  Hence  we  can  understand 
why  tradition  has  conuected  the  Pleiades  with 
November,  as  the  first  month  of  the  year,  has  pre- 
served their  name  as  the  stars  of  the  evening  and 
of  the  spring,  and  has  caused  the  festival  of  the 
dead  to  commence  in  the  evening,  or  with  a  Hal- 
loween We  can  also  understand  how  the  year  of 
six  months  arose,  that  has  so  puzzled  astronomers. 

^  In  the  voluminous  report  on  the  Aborigines,  by 
a  Conmiittee  of  the  Legialative  Council  of  Victoria, 
Session  1858-9,  we  find  W.  Hull,  Esquire,  JJP, 
a  gentleman  who  has  written  a  work  on  the  Ab- 
origines, stating  "  their  grand  corroborees  are  held 
"  only  in  the  spring,  when  the  Pleiades  are  gene- 
"  rally  most  distinct ;  and  their  corroboree  is  a 
"  worship  of  the  Pleiades  as  a  constellation,  which 
"  announces  spring.  Their  monthly  corroboree  is 
"  in  honour  of  the  moon"  (p.  9). 
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'  In  another  place  Mr.  Hull  says,  **  Referring  again 
^  to  their  worship  of  the  stars,  I  may  mention  that 
''one  night  I  showed  Bobert  Cunningham  the 
^  Pleiades,  and  he  said  '  they  were  the  children  of 
**  *  the  moon,  and  very  good  to  the  black  fellows,' 
" — a  remark  that  recalls  to  our  xnind  'the  sweet 
'•  *  influences  of  the  Pleiades.'  ** 

'  C.  J.  Tyersy  Esq.,  Commissioner  of  Crown  Lands, 
Alberton  (p.  79),  says  in  confirmation  of  the  fore- 
going,— "  Regarding  their  religious  practices  very 
''  little  is  known,  so  little  that  Europeans  generally 
"  believe  them  to  be  devoid  of  any.  Yet  they  do, 
''according  to  their  manner,  worship  the  hosts 
"of  heaven,  and  believe  particular  constellations 
**  rule  natural  cause&  For  such  they  have  names ; 
''  and  sing  and  dance  to  gain  the  favour  of  the 
''  Pleiades  (Mormodellick),  the  constellation  wor- 
**  shipped  by  one  body  as  the  giver  of  rain.*'  Now 
the  Pleiades  are  most  distinct  at  the  beginning  of 
the  spring  month  of  November,  when  they  appear 
at  the  horizon  in  the  evening,  and  are  visible  all 
night  Hence  their  vernal  festival  of  the  Pleiades 
takes  place  in  honour  of  the  Vergilids,  the  stars  of 
spring,  at  the  beginning  of  November,  the  very 
month  called  in  the  calendar  of  the  Brahmins  of 
Tirvalore,  the  month  of  the  Pleiades,  and  among 
the  ancient  Egyptians  connected  with  the  name  of 
that  constellation. 

'  But  we  are  told  by  another  gentleman  examined 
*  by  the  committee,  that  all  the  corroborees  of  the 
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natives  are  connected  with  a  worship  of  the  dead, 
and  last  three  days.  J£  this  be  the  case,  is  it  not 
somewhat  startling  to  find  that  Australian  savages^ 
at  or  near  the  time  of  Halloween,  All  Saints,  and 
All  Souls,  also  consecrate  three  days  to  the 
memory  of  the  dead,  as  a  vernal  new  yearns  cele- 
bration, regulated  by  the  time-honoured  Pleiades, 
— and,  like  the  northern  festival  of  the  dead,  be- 
ginning in  the  evening,  or  with  a  Halloween  ? 

^  In  the  Tonga  Islands,  which  belong  to  the  Fee- 
jee  group,  the  festival  of  Inachi,  a  vernal  first 
fruits  celebration,  and  also  a  commemoration  of 
the  dead,  takes  place  towards  the  end  of  October, 
and  commences  at  sunset. 

'  "  The  Society  Islanders,''  Ellis  tells  us,  "  divided 
^'  the  year  into  two  seasons  of  the  Pleiades  or 
*^  Matarii.  The  first  they  called  the  Matarii  i  nia, 
"  or  the  Pleiades  above.  It  commenced  when,  in 
"  the  evening  these  stars  appeared  at  or  near  the 
"  horizon''  (i.e.,  at  or  near  the  beginning  of  No- 
vember), and  the  half-year  during  which,  inmie- 
diately  after  simset,  they  were  seen  above  the 
horizon,  was  called  Matarii  i  nia.  The  other 
seasons  commenced  when  at  sunset  these  stars  are 
invisible,  and  continued  until  at  that  hour  they 
appeared  again  above  the  horizon.  This  season 
was  called  Matarii  i  rarOy  i.e.,  "  the  Pleiades 
"  below.''  The  Pleiades  are  visible  at  the  horizon 
in  the  evenings  at  the  beginning  of  November. 
They  then   culminate  near    midnight,    and    are 
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vMble  tiU  mombg.  Ellis  says  that  this  year 
began  in  May ;  but  it  is  evident  that  what  he  calls 
the  first  season,  **  the  Pleiades  above/'  commenced 
at  or  near  the  beginning  of  November,  and  the 
second  division  must  have  begun  towards  the  end 
of  April,  or  early  in  May.  If  they  appear  at  the 
horizon  in  the  evening,  on  the  6th  November,  they 
continue  visible  at  that  time  till  the  24th  April  fol- 
lowing. But^  not  only  was  the  month  of  November 
connected  with  the  rising  of  the  Pleiades,  but  also 
with  a  festival  of  the  dead,  and  a  first  fruits  cele- 
bration, as  among  the  people  of  the  Tonga  Islands. 
•  "The  most  singular  of  their  stated  festivals  was 
"  the  ripening  or  completing  of  the  year.  Vast 
"  numbers  of  both  sexes  attended  it ;  the  women, 
"  however,  were  not  allowed  to  enter  the  sacred 
"  enclosure.  A  sumptuous  banquet  was  then  held. 
"  The  ceremony  was  viewed  as  a  national  acknouh 
"  ledgment  to  the  gods.  When  the  prayers  were 
**  finished,  and  the  banquet  ended,  a  usage  prevailed 
**  resembling  much  the  Popish  custom  of  mass  for 
"  souls  in  purgatory.  Each  one  returned  to  his 
^  home  or  family  marae,  there  to  offer  special  prayers 
**  for  the  spirits  of  departed  relatives.''  Ellis  does 
not  tell  us  to  what  mode  of  dividing  the  year  he 
refers  (for  they  appear  to  have  had  three) ;  but,  as 
the  feast  of  Alo  Alo  in  the  Tonga  Islands,  as  well 
as  the  festival  of  the  Pleiades  in  Australia,  took 
place  in  November,  we  may  assume  that  this  was 
the  new  year's  festival  of  the  season  of  the  Pleiades. 
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*  Let  us  turn  from  the  Islands  of  the  Pacific  to 
Peru,  and  there  we  find  the  primitive  calendar 
of  two  seasons  marked  by  a  new  year's  festival  of 
the  dead,  occurring  in  November,  and  celebrated 
at  precisely  the  same  time  as  in  Europe  and 
Polynesia. 

*  The  month  in  which  it  occurs^  says  Rivero,  ''is 
*' called  Aya-marca,  firom  Aya,  a  corpse,  and 
**  marcOj  carrying  in  arm%  because  they  celebrated 
*"  the  solemn  festival  of  the  dead,  with  tears,  lugu- 
"  brious  songs,  and  plaintive  music ;  and  it  was 
**  customary  to  visit  the  tombs  of  relations,  and  to 
^  leave  in  them  food  and  drink  It  is  worthy  of 
**  remark  that  the  /east  was  celebrated  among  the 
"  ancient  Peruvians  at  the  same  period^  and  on 
*  the  same  day,  that  Christians  solemnize  the  cofnr 
"  memoration  of  the  dead  (2d  November)." 

*  Finding  the  festival  held  at  the  b^inning  of 
November,  I  felt  convinced  that  it  never  could 
have  been  fixed  in  that  month  by  a  solar  year, 
such  as  was  in  use  in  Peru,  but  that  it  must  have 
been  originally  the  new  year's  festival  of  the  year 
or  seasons  of  the  Pleiades^  that  must  have  once 
been  in  use  in  that  country.  Subsequent  investi- 
gations bore  out  the  conclusion. 

'  Rivero  tells  us  that  in  November  took  place  the 
termination  of  the  year  and  of  seed-time.  Garci- 
lasso  bears  distinct  testimony  to  tiie  existence  of  a 
traditionary  year  of  seasons. 

'  •*  Yet,  for  all  this  sottish  stupidity,  the  Incas 
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''had  observed  that  the  sun  accomplished  its 
"  course  in  the  space  of  a  year,  which  they  called 
**  huata ;  though  the  commonalty  divided  it  only 
**  by  its  secLsans,  reckoning  their  year  to  end  or  be 
"  finished  with  their  harvest "  {i.e.,  in  May). 

*  Here  we  have  the  year  ending  with  the  months 
of  November  and  May,  a  plain  proof  that  the 
Southern  year  of  the  Pleiades  ending  in  November 
and  May,  must  have  existed  there  before  the  Incas 
invented  or  introduced  the  solar  year,  and  must 
have  been  the  seasons  referred  to  by  Garcilasso. 
As  the  festival  of  the  dead  is,  however,  the  new 
year's  festival  of  the  year  of  the  Pleiades,  we  may 
assume  that  it  must  have,  in  Peru,  originally 
marked  the  commencement  of  the  year  at  the 
beginning  of  November.  Wherever  the  festival  of 
the  dead  occurs  in  November,  even  among  nations 
now  far  north  of  the  equator,  the  same  inference 
may,  I  believe,  be  adduced.  The  race  by  whom  it 
is  preserved  must  have  once  regulated  that  festival 
in  November,  by  the  rising  of  the  Pleiades,  like 
the  Australians. 

*  In  Persia^  we  find  asingular  light  thrown  on  the 
calendar  by  the  festival  of  agriculture  and  of  death 
celebrated  south  of  the  equator.  In  the  ancient 
calendar,  November  was  consecrated  to  the  angel 
who  presided  over  agriculture  and  deatL  We  have 
seen  that  the  month  in  which  this  festival  occurred 
in  Peru,  was  called  "  the  month  of  carrying  corpses." 
The  month  of  November  was  formerly  called  in 
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Persia  Mordad,  the  month  of  the  angel  of  deatL 
In  spite  of  the  calendar  having  been  changed,  the 
festival  of  the  dead  took  place  at  the  same  time  as 
in  Peru,  as  a  new  yearns  festival  (although  the  year 
no  longer  commenced  then).  It  is  called  by  some 
writers  the  Nouruz  of  the  Magif  because  the  Magi 
still  adhered  to  the  primitive  new  year's  festival 
It  commenced  in  the  evening  with  a  HalloweeUi 
which  was  regarded  as  peculiarly  sacred.    Unde 

nomine  signatur  Phrist&pL  Bonfires  are  lighted 
at  this  festival  as  they  ai^  in  Britain,  and  in  most 
portions  of  the  globe,  at  this  season  of  the  year. 

'  In  Ceylon,  Sir  Emerson  Tennent  says^  a  festival 
is  held  that  is  a  species  of  a  harvest  home  and  a 
commemoration  of  the  dead.  It  must,  however,  be 
rather  a  first  fniits  celebtetion,  like  that  of  nations 
south  of  the  equator>  as  the  harvest  is  over  in  May 
or  June.  This  festival  of  agriculture  and  of  death 
takes  place  at  the  beginning  of  November. 

*  We  now  turn  to  Me^co,  and  there  we  find  that 
the  great  festival  of  the  Mexican  cycle  was  held  on 
the  1 7th  of  November,  and  was  regulated  by  the 
Pleiades.  It  began  at  sunset ;  and  at  midnight  as 
that  constellation  approached  the  zenith^  a  human 
victim,  Prescott  says,  was  offered  up  to  avert  the 
dread  calamity  which  they  believed  impended  over 
the  human  race.  This  belief  was  so  remarkable 
that  I  cannot  omit  a  reference  to  it  here.  They 
had  a  tradition  that  at  that  time  the  world  had 
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*  been  previously  destroyed  ;  and  they  dreaded  lest 
'  a  similar  catastrophe  would,  at  the  end  of  a  cycle, 
<  annihilate  the  human  race. 

'  Now  it  is  most  remarkable  to  find  that  the  Egyp- 

*  tians,  with  their  Isia,  or  new  yearns  festival  of  agri- 
'  culture,  and  of  the  dead,  that  took  place  on  the 

*  1 7ih  day  of  November,  associated  traditions  as  to 
'  the  deluge,  and  it  is  still  more  surprising  to  find 

*  thskt  the  I7ih  day  of  November  is  the  very  day  on 

*  which,  the  Bible  tells  us,  the  deluge  took  placa^ 

'  Greswell  has  devoted  several  chapters,  and  much 

*  learning  to  the  1 7th  day  of  November  ( Athor),  to 

*  show  how  remarkable  a  landmark  it  has  always 

*  been,  through  a  long  lapse  of  centuries^  for  the  cor- 

*  rections  of  the  Egyptian  calendar,  and  he  derives 
^  fix>m  it  some  curious  arguments  in  support  of  his 
'  views.    De  Rougemont  and  other  writers  have 


.  ^  *  Whila  the  aboTc  wm  going  through  the  pnH,  m  I  waf  oonvinoed 

*  that  the  memory  of  the  deluge  had  been  that  preserved  among  the 

*  Hehrewe,  E^ptiane,  Greeks,  and  Mexicans,  in  the  traditions  oon- 
'  neeted  with  the  new  year's  festiTal,  and  that  the  date  of  the  com- 

*  menoement  of  the  delage,  the  17th  day  of  the  first  month,  of  the 
*primitiTe  year,  was  not  of  an  historical  bat  of  an  astronomical 

*  character,  I   most  closely  examined  the  Mosaical  acoonnt  of  the 
'  delage,  and  found  my  conjecture  singnlarly  verified.     The  delage 

*  commenced  on  the  17th  of  the  second  month  of  the  Jewish  year  (ie., 

*  November);  the  ark  rested  on  Mount  Ararat  on  the  17th  day  of  the 

*  7th  month ;  and  the  dove  returned  with  the  olive  branch  on  the  17th 

*  day  of  the  11th  month.     Though  the  connexion  of  this  with  the 
'  traditions  and  calendars  of  heathen  races  is  somewhat  startling,  I  am 

*  convinced  that  should  the  study  of  JSthology  afford  a  clue  to  the 

*  primeval  origin  of  pagan  idolatry,  it  will  at  the  same  time  condu- 

*  sively  prove  how  entirely  different  and  distinct  must  have  been  the 
'  source  from  which  the  Hebrews  derived  the  great  truths  and  prind- 

*  pies  of  oar  religion.'  ^ 
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*  referred  to  this  day,  but  have  thrown  no  light  upon 
'  it.  They  seem,  however,  not  to  have  observed  that 
'  even  among  the  Persians  the  same  day  was  peca- 

*  liarly  venerated.     Hyde  says  that  in  the  ancient 

*  Persian  calendar  the  1 7th  day  of  November  was 
'  held  so  sacred,  that  all  favours  asked  of  rolers  were 

*  granted  on  that  day ;  but  why  it  was  so  venerated 
'  he  does  not  attempt  to  conjecture.     Even  tradition 

*  has  been  unable  to  preserve  the  history  of  this  day ; 
'  that  must  be  sought  for  in  the  very  earliest  ages 

*  of  the  world)  or  among  the  rudest  existing  types  of 

*  man.     In  the  mysteries  of  Isis,  the  goddess  of 

*  agriculture  and  of  death,  the  funereal  part  of  the 

*  ceremonies,  the  lamentations  and  search  for  Osiris 

*  commenced  on  the  I7th  and  ended  on  the  19th. 
'  There  was  also  a  Julian  year  of  the  Egyptians, 

*  which  conunenced,  Oreswell  says,  on  the  18th  of 
'  November. 

'  Herodotus  tells  us,  that  Isis  is  the  same  as  the 

*  Greek  goddess  Ceres,  who,  with  her  daughter  Pro- 

*  serpine,  presided  over  agriculture  and  the  dead. 

'  Among  the  Greeks,  besides  existing  in  other 

*  ceremonies^  the  primeval   festival  of    the    dead 

*  appears  under  a  veil  of  mythology  in  all  the 

*  ancient  mysteries,  but  above  all  in  the  greatest  of 
'  them,  the  Eleusinian.  The  Attic  Anthesteria  and 
'  the  Roman  Feralia  were  funereal  celebrations,  and 
'  held  on  the  17th,  18th,  and  19th  of  February. 
'  We  may  therefore  assume,  that  as  the  lesser  Eleu- 
'  sinian  mysteries,  which  were  sacred  to  Proserpine 
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aione,  were  celebrated  in  that  month,  they  were 
held  on  these  ill-omened  days. 
'  The  Macedonians  retained  the  primitive  year 
beginning  in  November.  It  is  peculiarly  interest- 
ing to  note  that  with  the  festival  of  the  dead,  the 
tradition  as  to  the  deluge  was  also  transferred  by 
the  Athenians  to  the  1 7th  day  of  February.  Even 
in  some  other  months,  the  1 7th  seems  to  have  been 
a  conspicuous  day  in  the  Greek  calendar.  In  Per- 
sia^  in  every  month,  there  were  three  days  of  fast- 
ing and  sadness ;  but  as  the  17th  and  18th  days 
were  dies  nefasti^  on  which  no  work  was  done,  we 
may  assume  that  the  19th  was  the  uUima  dies 
placandis  mantlms,  and  that  the  17th,  18th,  and 
19th  were  the  days  of  mourning.  In  Europe, 
Asia»  and  Africa,  we  find  days  in  every  month 
consecrated  to  the  memory  of  the  dead. 

*  Let  us  now  look  south  of  the  equator  for  an  ex- 
planation: 1st,  Why  the  17th,  18th,  and  19th  of 
the  month  were  so  funereal.  2d,  Why  the  primi- 
tive year  of  the  !E^3^tians  and  of  other  races^  and 
Aeir  funereal  mysteries,  once  began  on  the  I71ii 
day  of  the  month.  3d,  Why,  not  only  at  every 
new  year's  festival,  but  even  monthly,  the  dead 
were  commemorated 

*  Almost  all  savage  races,  like  all  nations  of  re- 
mote antiquity,  regulate  their  months  by  the  new 
or  the  full  moon,  and  hold  festivals  of  a  funereal 
character  at  the  time  of  the  new  moon,  or  when 
the  nights  are  darkest 
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*  The  Australians  not  only  hold  an  annual  cono- 
boree  of  the  Pleiades^  but  also  a  monthly  corro- 
boree  of  the  moon,  apparently  connected  with  a 
dread  of  ghosts,  or  a  worship  of  the  dead.  They 
regulate  their  months  by  the  full  moon.  The 
Hindoos  offer  in  every  limar  month,  on  Mahacala, 
the  day  of  the  conjunction,  and  defined  as  *^  the 
"  day  of  the  nearest  approach  to  the  sun,"  **  obse- 
"*  quies  to  the  manes  of  the  pitris,  or  certain  pro- 
'*  genitors  of  the  human  race,  to  whom  the  darker 
"fortnight  is  peculiarly  sacred."  Sir  William 
Jones  also  says,  referring  to  a  Hindoo  work,  **  Many 
*•  subtle  points  are  discussed  by  my  author  con- 
"  ceming  the  junction  of  two,  or  even  three  lunar 
"  days  informing  one  fast  oxfestivaL^ 

*  The  Chinese,  the  Africans,  the  Caribs,  and  other 
races  of  America,  the  Greeks,  the  Komans,  and 
almost  all  ancient  nations,  kept  a  commemoration 
of  the  dead  in  the  dark  nights  of  the  moon. 

'  Here  we  have  an  explanation  for  a  monthly 
commemoration  of  the  dead,  but  why  were  the 
17th,  18th,  and  19th  days  of  each  month,  among 
some  races,  especially  of  a  funereal  character? 
Ellis  tells  us  that  the  Society  Islanders  regard  the 
17th,  18th,  and  19th  nights  of  the  moon,  as  sea- 
sons "  when  spirits  wander  more  than  at  any  other 
"  time,"  a  plain  proof  that  even  among  the  Pacific 
Islanders,  three  days,  in  every  month,  must  have 
been  consecrated  to  the  dead,  as  to  this  day,  it 
is  stiU  believed  in  Britain,  that  on   Halloween, 
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when  the  festival  of  the  dead  once  commenced, 
'<  the  spirits  of  the  dead  wander  more  than  at  any 
^other  time  of  the  year.''  **  This  is  a  night  when 
''devils^  witches^  and  other  mischief-making  be- 
"ings^  are  all  abroad  on  their  baleful  midnight 
•*  errands." 

'  But  the  question  arises.  How  came  the  beginning 
of  the  year  to  be,  among  some  nations^  on  the  17th 
day  of  the  month  1  The  explanation,  I  think,  is 
plain.  The  Chinese,  the  Hebrews,  and  other  races, 
regulated  the  b^inning  of  the  year  at  the  time  of 
the  new  moon,  tie.,  at  the  time  of  the  festival  held 
in  the  dark  nights  of  the  moon.  With  many 
races,  the  17th,  18th,  and  19th  days  after  the  full 
or  the  new  moon,  were  evidentiy  r^arded  as  pecu- 
liarly sacred  to  the  dead,  and  were  the  monthly 
days  of  rest  or  the  monthly  sabbath  of  heathen 
races. 

*  Our  own  mode  of  regulating  Easter,  will  serve 
to  explain  the  commencement  of  the  ancient  year. 
The  Common  Prayer-book  says:  ''Easter-day  is 
**  always  the  first  Sunday  after  the  full  moon  which 
''happens  upon  or  next  affcer  the  21st  day  of 
"  March.''  But  the  Hebrews  probably  substituted 
four  sabbaths  in  place  of  one  monthly  time  of  rest^ 
and  used  the  vernal  equinox,  instead  of  the  rising 
of  the  Pleiades,  to  regulate  their  Passover.  Let 
us  substitute  the  monthly  festival  of  the  dead  for 
the  word  Sabbath,  and  the  rising  of  the  Pleiades 
for  March  21,  and  we  read,  "New  Yearns  day  is 
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**  always  the  monthly  sabbath,  which  happens  upon 
^  or  next  after  the  cuhnination  of  the  Pleiades  at 
^  midnight/'  But  as  this  would  occur  near  the 
month  of  November,  we  can  understand  that  when 
the  months  ceased  to  be  lunar,  and  their  festivals 
^  moveable,"  the  new  yeiCr^s  festival  would,  for  some 
time  at  least,  continue  to  be  held  on  the  1 7th  day 
of  the  first  month,  and  that  the  17th,  18th,  and 
19th  days  of  every  month  would  still  appear  in 
ancient  calendars  as  funereal  days.  We  can  also 
understand  that  a  traditionary  veneration  for  the 
17th  day  of  the  month,  especially  of  November, 
would  long  continue,  like  some  old  sea-margin,  to 
show  the  changes  which  time  had  effected ;  and 
that  the  new  year's  festival  of  the  dead,  preserved 
in  the  mysteries  of  Isis,  would  long  be  held  on  the 
17th,  18th,  and  19th  nights  of  the  first  month  of 
the  primitive  year,  though  no  longer  those  dark 
nights  of  the  moon,  in  which  the  spirits  of  the 
dead  are  wont  to  wander  forth  fix)m  their  Maraes 
and  their  temples  to  receive  the  offerings  of  their 
trembUng  worshippers. 

'  Among  the  Romans  we  find  a  trace  of  a  partial 
observance  of  the  festival  of  the  dead  in  November. 
They  seem  however  to  have  borrowed  their  Feralia 
or  festival  of  the  dead,  firom  the  Athenian  Anthe- 
steria,  as  they  were  both  held  on  the  17  th,  18  th, 
and  19th  of  February.  The  more  ancient  institu- 
tion was  the  Lemuria,  or  festival  of  the  ghosts, 
celebrated  in  May — ^a  month,  thei*eforc,  so  unlucky 
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'  that  no  marriage  took  place  in  it  Ovid  and  Ores- 
'  well  both  agree  as  to  the  antiquity  of  the  Lemuria. 

<  It  is  evident  that  this  festival,  transferred  from 
'  November  to  May,  was  originally  regulated  by  the 

*  heUacal  rising  of  the  Pleiades  in  the  morning. 
^  Yet  the  offering  to  the  spirits  took  place  at  mid- 
'  night,  a  time  when  that  constellation  was  invi- 

*  sible.  What  can  have  made  that  hour  so  peculiarly 
'  marked  ? 

"Non  hmo  Pleiades  £Aciunt,  neo  aqaosae  Orion.** 

'  Greswell  connects  this  circimistance  with  the 
'  November  festival  of  the  Aztecs,  which  com- 
'  menced  in  the  evening^  and  in  which  midnight 

*  was  the  hour  of  sacrifice.  From  this  he  infers 
'  that  the  calamity  commemorated  was  the  event  of 
'  the  sun  going  back  ten  degrees  in  the  days  of 
'  Hezekiah.  His  remarks  as  to  the  Aztec  festival 
'  supply  a  due  to  the  fact  that  the  Lemuria  must 
'  have  been  moved  from  November  to  May,  from 
'  the  month  when  the  Pleiades  rose  in  the  evening 
'  and  culminated  at  midnight,  to  May,  when  they 
'  were  invisible  till  early  dawn. 

'  Before  concluding  this   necessarily  superficial 

<  sketch    of  this  primeval  new  year's  festival,  a 

*  wbjeot  ^spediBg  which  sco«.  i  vohme,  mi^t 
'  be  written,  I  must  turn  to  Britain  to  see  if  we  have 
'  among  us  any  traces  of  this  primitive  year,  or 
'  seasons  of  the  Pleiades.    That  it  did  exist  among 
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*  the  Cehic  race,  has  long  been  known  to  those  who 
'  have  studied  its  history  and  customs.    Wylde  says^ 

the  first  great  division  of   the  year  was   into 
summer  and  winter,  Samradh  and   Geimradh, 

*  « the  former  beginning  in  May  or  Bealtin^  and  the 
'  *^  latter  in  November,  the  Samhfhuim,  summer  end. 
'  "^  On  the  first  of  May  took  place  the  great  Dmid 

*  ^  festival  of  Beal  or  Bel^  and  at  the  beginning  of 
'  "^  November,  All  Halloweven  ;"  and  it  is  strange 
'  that  both  the  eve  of  May  day,  and  Halloween,  are 
'  ill-omened  nights,  on  which  prudent  persons  in 

*  Ireland,  from  fear  of  encountering  fairies  and 
'  ghosts,  avoid  being  out  aft^  dark. 

*  Classical  writers  of  antiquity  tell  us  that  in 
'  Britain,  Ceres  and  Proserpine  were  worshipped  in 
'  the  same  manner  as  in  the  mysteries  of  the  Cabin. 
^  Now  we  have  seen  that  Proserpine  and  her  mother 

*  Ceres,  are  really  the  same  deities,  both  being  con- 

*  nected  ¥rith  agriculture  and  the  dead.  In  Sicily, 
'  Ceres  was  worshipped  in  May,  and  Proserpine  in 

*  the  autumn.^     The  latter  was  called  Core,  or  the 

*  damsel      Are   there  any  traces  of   her  still  in 

*  Britain  1     It  is  manifest  that  the  May  queen,  and 

^  '  The  marriage  of  Proserpine,  who  wm  *'  in  aatamn  wed,**  mut 
'  have  been  almost  simultaneoosly  celebrated  with  that  of  the  Core  of 

*  the  South.     Bat  the  myth  of  the  appearance  and  disappearance  of 

*  Proserpine  merely  typified  the  appearance  and  disappearance  of  the 
'  Pleiades.     For  three  days  at  the  Thesmophoria  Geres  mooms  for  her 

*  daughter,  who  for  six  months  is  visible  on  earth,  and  for  the  rest  of 

*  the  year  is  compelled  to  reign  with  Pluto  in  helL  Dupois  shows 
'  clearly  that  the  story  had  some  reference  to  Taurus.     But  as  Ceres 
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the  Eembaby  of  the  harvest  home,  are  either  relics 
of  this  deity,  or  the  origin  of  the  myth.  But  we 
have  evidence  that  they  are  as  old,  if  not  older, 
than  Proserpine  herself.  In  the  Tonga  Islands^  at 
a  first  fruits  celebration,  a  child  presides  as  a  sort 
of  Southern  queen  of  the  spring,  a  November 
queen,  if  I  may  give  her  a  new  title. 
'  The  Tow  Tow,  a  species  of  first  fruits  celebration, 
takes  place  **  at  the  time  when  the  yams  are  ap- 
*'  proaching  maturity,  in  the  early  part  of  Novem- 
"  her^  when  prayers  are  offered  up  to  Alo  Alo, 
the  god  of  weather.  Mariner,  in  describing  it, 
saySy  ^  A  deputation  of  nine  or  ten  men  firom  the 
*'  priests  of  Alo  Alo,  all  dressed  in  mats,  with  green 
''leaves  round  their  necks^  arrives  with  a  female 
^  child,  to  represent  the  wife  ofA^h  AHo^  They 
offer  up  a  prayer  for  a  fruitful  season  to  the  god, 
and  then  divide  the  provisions  collected  for  the 
occasion.  One  pile  being  assigned  to  Alo  Alo, 
and  to  other  gods.  Mariner  tells  us  that  "  she  is 
^  selected  firom  the  chiefs  of  the  higher  ranks,  and 
^  18  dhovJt  eight  or  ten  years  old ;  during  the  eighty 
**  days  of  this  ceremony,  she  resides  at  the  conse- 
*^  crated  house  of  Alo  Al'o,  where,  a  day  before  the 

WM  comforted  by  ffetperus^  Mid  by  certain  itan  seen  by  her  in  the 
evening,  the  appearanoe  of  Proeetpine  mtut  origmally  hare  meant  the 
beginning  of  **  the  Pleiades  above,"  which  commenced  when  those 
stars  were  first  Tisible  at  the  horison  in  the  eyening.  In  Novem- 
ber the  great  festival  of  the  Pleiades  is  still  celebrated  by  the  Aus- 
tralians. The  fact  that  there  was  a  temple  in  Sicily  in  which  Geres, 
Proserpine,  and  the  Pleiades  were  jointly  worshipped,  confirms  my 
view  of  this  strange  mjrth.* 
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'*  ceremony,  a  cava  party  is  held,  at  which  she 
**  presides^  as  well  as  at  a  feast  which  follows.  She 
^  has  nothing  to  do  on  the  actual  days  of  the  cere- 
''  mony,  except  to  come  ¥rith  the  deputation  and 
**  to  sit  with  them."  Here,  then,  we  have,  south  of 
the  equator,  a  "  queen  of  the  May,''  or  a  Kernbaby^ 
whichever  we  may  call  her.  But  in  China,  Core, 
or  the  damsel,  assumes  more  distinctly  the  funereal 
character  of  Proserpine.  At  the  festival  of  the 
dead,  a  child  presides,  who  receives  the  offerings 
made  to  deceased  ancestors.  In  the  South,  she  is 
the  wife  of  Alo,  the  god  of  weather,  but  in  Grecian 
mythology,  she  is  "in  autumn  wed''  to  Pluto,  the  god 
of  the  dead  ;  and  in  Eg3rptian  fables,  she  is  doomed, 
at  the  November  festival  of  the  new  year,  to  mourn 
Osiris,  the  God  of  Agriculture  and  "  the  Lord  of 
Tombs."  It  would  be  strange,  if,  in  the  half-naked 
little  Feejee  savage,  the  wife  of  Alo,  we  should  find 
a  clue  to  her,  who  was  "the  ancient  goddess"  in 
the  days  of  the  Patriarchs,  and  whose  statues  bore 
the  inscription,  "  I  am  aU  that  has  been,  that  shall 
"  be ;  and  none  among  mortals  has  hitherto  taken 
"  off  my  veil" 

*  Such  then,  north  of  the  equator,  are  the  scat- 

*  tered  fragments  of,  what  we  can  only  regard  as  the 

*  wreck  of  the  primitive  Southern  year,  and  of  its 
'  new  year's  festival  of  first  fruits,  and  the  dead. 

*  I  have  endeavoured  to  collect  together  these  disjecta 

*  membra,  diffused  and  hitherto  lost  in  vague  myths, 
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coDfused  calendars,  uncertain  tradition^  and  ob- 
Bolete  customs.  Tet^  in  the  New,  as  well  as  in  the 
Old  World,  civilized  and  savage  races  gaze  with 
equal  wonder  on  the  memorials,  that  everjirhere 
exist,  of  the  observance  of  this  festival  by  primeval 
man.  In  the  large  deposits  of  ashes,  and  of  the 
remains  of  food,  found  in  vast  burial  tumuli  in 
Australia^  America^  and  Asia,  the  graves  of  races 
long  extinct,  we  have  significant  evidence  of  this 
new  year's  commemoration  dating  back  to  the  most 
remote  ages;  while  even  at  the  burial  cave  at 
Aungnac,  to  which  an  antiquity  of  not  less  than 
8000  (?)  years  is  assigned  by  some  authorities,  we 
have  the  same  memorials  of  the  feasts  and  fires  of 
this  ancient  festival  Its  memory  has  long  been 
forgotten.  Preserved  only  in  the  rites  of  heathen 
races,  or  merely  lingering,  among  civilized  nations, 
in  the  Customs  and  superstitions  of  the  peasantry, 
this  festival  has  never  been  considered  worthy  of 
the  attention  of  the  historian  or  of  the  ethnologist  ; 
and  tills  paper  is  the  first  attempt  that  has  been 
made  to  throw  any  light  on  its  history  or  its 
origin. 

'  I  have  restricted  my  remarks  to  such  points  as 
connect  it  with  a  year  commencing  in  November, 
a  branch  in  itself  far  too  extensive  for  the  space  at 
my  disposal.  My  next  paper  will  show  the  light 
which  this  festival,  occurring  in  February,  throws 
on  the  primitive  northern  year ;  and  my  third  will 
be  devoted  to  a  far  more  interesting  and  easier 

VOL.  II.  2  c 
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branch  of  inquiiy,  as  to  the  piime  origin  of  this 
festival  of  the  dead,  and  the  influence  it  has  ex- 
erted on  the  idolatry,  the  mythology,  and  the 
religious  rites  of  all  ancient  nations, — an  influence 
even  still  discernible  in  the  customs  and  modes  of 
thought  of  civilized  nations. 

'  That,  from  Australia  to  Britain,  we  have  all  in- 
herited this  primitive  year  and  its  new  year's 
festival,  from  a  common  source,  is  plainly  manifest 
Was  it  carried  south  by  northern  nations  ;  or,  has 
there  been  a  migration  of  southern  races  to  northern 
latitudes  ? 

*  That  the  "  Feast  of  Ancestors^'*  which  still  lingers 
in  our  All  Halloween,  All  Saints,  and  All  Souls^  is 
the  same  as  the  Inachi  of  the  south,  and  was 
originally  the  new  year's  festival  of  a  primitive 
year  commencing  in  November,  is  a  matter,  which 
can,  I  believe,  be  established  beyond  any  question ; 
but  in  what  part  of  the  world  it  first  originated,  is 
neceasarily,  with  me.  a  matter  of  vague  conjecture 
only,  especially  with  the  limited  materials  I  possess 
respecting  the  festivals  of  southern  races.  The 
fact,  that  the  year  of  the  Pleiades,  as  well  as  the 
ancient  reverence  for  that  constellation,  only  now 
exists  south  of  the  equator,  is,  however  in  itself 
very  Bignificant' 

Mr.  Halibuiton  is  at  some  pains  in  pages  which  follow,  to  show 
that  the  Pleiades  year,  and  probably  the  human  race  too,  originated 
in  the  isles  of  the  Southern  ocean,  and  came  thence  by  ship  to  the 
Northern  hemisphere  of  the  world.  And  he  considers  this  less  ex- 
travagant as  a  scientific  theory,  than  for  another  author  to  recur  to  a 
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miracle  affecting  the  seasonB  by  nx  montba, — ^in  order  to  expUun  why, 
when  we  know  that  the  Pleiades  culminate  at  midnight  in  November, 
or  the  aatomn  of  the  Northern  hemisphere, — ^they  should  yet  have 
names  and  traditions  connecting  them  with  spring.  But  there  is  an 
easier  method  still  of  explaining  the  anomaly. 

For,  Jirai,  the  Latin  name  of  the  Pleiades,  or  '  Vergilis,* — though 
by  the  classics  connected  with  Ver,  spring,  is  shown  by  the  author  of 
Mazzaroihf  or  the  CoruUUatiane,  on  going  to  the  roots  of  the  words 
in  languages  earlier  than  the  dassics,  to  have  nothing  to  do  with 
'spring,' — but  with  *  a  turning  round  a  centre.' 

And  eeecmdf  many  of  the  accompaniments  of  spring  in  high  latitudes 
are  found  to  affect  the  autumn  in  low  latitudes,  tiiough  keeping  in 
the  Northern  hemisphere  all  the  time.  Thus,  in  the  latter  parallels, 
especially  in  very  dry  situations, — it  is  only  when  the  sun  goes  low 
down  to  the  south,  and  rains  commence  in  autumn, — ^that  Uie  grass 
begins  to  grow,  sheep  to  get  fat,  and  small  farmers  venture  to  kill 
an  ox,  and  feed  on  beef.  Nay,  even  with  some  of  the  trees  of  these 
countries,  the  droughts  of  spring  and  summer  are  their  period  of 
almost  deadly  rest ;  and  the  winter  their  time  of  vigorous  growth  :  so 
that,  while  the  Usbekeeah  square  in  Cairo  was  in  magnificent  vegeta- 
tion when  we  were  there  in  December  1864, — its  numerous  Locust 
aeada  trees  were  nearly  denuded  of  leaves,  and  were  waving  little 
moire  than  '  iron  boughs,'  in  the  hot  sand*.ifinds,  when  we  returned 
there  in  the  beginning  of  liay  1865. 

This  one  difficulty,  too,  of  eome  Northern  Ma^,  or  spring,  accom- 
paniments being  compatible  with  the  month  of  November  in  Egypt, 
Arsbia^  Shinar,  and  India,  having  been  got  rid  o^ — all  the  other  tra- 
ditionazy  notices  and  nominal  distinctions  of  the  Pleiades  year  are 
eminently  suitable  to  its  occurrence,  for  men  of  the  Northern  hemi- 
sphere, in  the  autumn,  as  regards  all  the  circumstances  of  the  Sun, 
For,  as  Mr.  Haliburton  well  shows,  while  the  primitive  day  began 
with  sunset,  and  'the  evening  and  the  morning,'  not  'the  morning 
'  and  evening,'  were  '  the  first  day,' — so  did  the  year  begin  with  the 
autumnal  decadence,  or  annual-evening  declension  of  the  sun ;  and 
the  autumn  night  of  the  Pleiades  culminating  at  midnight,  in  Novem- 
ber,—or,  for  4000  years  ago  say  rather  in  September, — ^became  '  the 
'  mother  night  of  the  year.' 

Then  are,  moreover,  besides  the  above,  some  very  simple  facts  con- 
neeted  with  a  certain  relative  alteration  of  sidereal  chronology  by  the 
amount  of  six  months,  which  seem  fully  able  to  explsin  the  origin  of 
many  of  the  strange  traditions  from  very  early  times,  as  to  an  actual 
alteration  of  the  seasons  having  once  taken  place  rather  suddenly. 
But  that  subject  will  be  treated  of  again  in  chi^»ter  viiL  and  Divi- 
sion m.  of  volume  iii 
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ADDENDUM  L 

'  The  necessity  of  compressing  the  subject  into 
snch  naxTOw  limits^  has  rendered  the  following 
additional  remarks  unavoidable,  in  justice  to  a 
branch  of  inquiry,  of  which  I  feel  I  have  given  a 
most  imperfect  outline. 

*  Since  the  publication  of  the  foregoing  paper  on 
the  Festival  of  the  Dead,  Mr.  William  Gossip,  the 
Secretary  of  the  Nova  Scotian  Institute,  has  drawn 
my  attention  to  the  Eev.  WiUiam  Chalmers'  re- 
marks as  to  the  existence  of  the  year  of  the 
Pleiades  among  the  Dayaks  of  Borneo.  The  facts 
mentioned  by  him,  in  addition  to  others  which  I 
have  recently  discovered  respecting  the  Fiji  and 
the  Sandwich  Islands,  almost  settle  the  point,  that 
the  identity  in  the  November  festival  of  the  south 
with  that  of  northern  nations,  cannot  possibly  be 
accidental ;  and  confirm  my  conjecture  as  to  the 
probability  of  the  year  of  the  Pleiades,  and  the 
new  year's  festival  of  first  fruits  and  of  the  dead, 
being  found  to  exist  throughout  the  islands  of  the 
Pacific,  and  of  the  Indian  Archipelago. 

*  We  have  seen  that,  north  of  the  equator,  in 
Hindostan,  Persia,  and  Egypt,  November  was  con- 
nected by  its  very  name,  either  with  the  Pleiades, 
or  with  the  festival  of  first  fruits  and  of  the  dead. 
The  Boeotians  designated  it  the  month  of  Ceres, 
Even  many  of  the  northern  nations  of   Europe, 
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'  though  they  appear  to  have,  thousands  of  years 
'  ago,  transferred  ''  the  mother  night/'  and  the  begin- 

*  ning  of  the  year,  from  Halloween  to  Tule,  retained 
^  traces  of  the  ancient  year,  not  only  in  the  festivals 
'  of  All  Halloween,  All  Saints^  and  All  Souls^  but 
'  also  in  the  very  name  of  November,  which  was 

*  called  among  the  Anglo-Saxons,  the  Dutch,  the 
^  Danes,  and  the  Swedes,  the  month  of  blood  or  of 
^  sacr^ice. 

'  South  of  the  equator  we  have  seen  that  the 

*  month  of  November  is  also  connected  either  with 
'  the  Pleiades  or  with  the  new  yearns  festival  of  agii- 
'  culture  and  of  the  dead.  In  Peru  it  was  called 
^  **  the  month  of  canying  corpses.''  In  Australia,  in 
'  November  takes  place  the  festival  of  the  Pleiades : 
'  at  which  time  is  held,  in  the  Tonga  or  Friendly 
'  Islands^  the  feast  of  Alo  Alo,  the  God  of  Agricul- 
^  ture,  who  is  wedded  to  the  little  damsel,  the 
'  November  Queen  of  the  Spring. 

'  The  Fiji  Islands,  though  peopled  by  a  Melane- 
'  sian  race,  almost  form  part  of  the  Friendly  Islands, 

*  and  the  manners  and  customs  of  the  inhabitants 
'  of  the  two  groups  are  strikingly  similar,  and  in 
'  many  respects  resemble  those  of  the   natives  of 

*  Australia^  from  which  those  islands  are  not  fstr 

*  distant 

'  Among  the  Fijians,  the  Australians,  and  the 

*  Friendly  Islanders,  we  find,  connected  with  No- 
'  vember,  the  rude  outlines  and  elements  of  almost 
'  all  the  myths  and  traditions  associated  by  northern 
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nations  with  tliat  month,  most  of  which  have 
hitherto  never  been  satisfactorily  explained. 

*  No  solution  has  yet  been  found  for  that  strange 
myth  of  the  Egyptians,  almost  the  basis  of  their 
religion,  viz.,  that  in  November  Osiris^  the  God 
of  Agriculture  and  ''  the  Lord  of  Tombs''  comes 
from  the  world  of  spirits,  and  is  restored  to  his 
sorrowing  spouse.  Nor  has  any  explanation  been 
given  for  the  Autumn  festival  among  the  Greeks, 
in  which  the  rape  of  Proserpine,  or  the  marriage 
of  that  Goddess  ^  in  autumn  wed  "  to  the  Gk)d  of 
Hell,  was  celebrated  at  the  time  of  the  acronycal 
rising  of  the  Pleiades.  No  due  has  been  supplied 
to  the  belief  of  the  ancient  Persians,  that  winter 
comes  up  from  hell  at  the  b^;inning  of  Novem- 
ber, ^  the  month  of  Death  "*  (Mor&d),  which  is  also 
known  among  the  Arabs  as  Rajeb  ( **  the  Month  of 
Fear*^. 

'  The  festival  of  ELali  the  goddess  of  death,  and 
the  spouse  of  Siva,  *^  the  destroyer,"  takes  place  in 
Hindostan  in  November  (the  month  of  the  Plei- 
ades). Both  of  them,  like  Osiris^  ^  the  Lord  of 
'*  Tombs/'  are  honoured  as  **  delighters  in  ceme- 
**  teries,''  the  goddess^  like  the  wife  of  Alo  Alo, 
being  represented  by  a  little  girL  The  explana- 
tion of  these  myths  will  be  found  in  the  new  yearns 
festival  of  first  fruits  and  of  the  dead,  among  the 
races  of  the  far  South. 

'  The  Fijiana^  like  the  ancient  Greeks  and  the 
^  Egyptians^  believe  that  in  November  a  ffod  comes 
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up  from,  the  infemcU  regions.  He  is  named  Ra- 
tomaimbulu,  and  is,  like  Osiris,  Elali^  and  Proser- 
pine, a  deity  presiding  over  agriculture— and  «  a 
**  god  of  great  importance  in  Fiji,  as  he  causes  the 
^  fruit  trees  to  blossom,  and  on  him  depends  the 
"  fruitfdlness^  or  otherwise,  of  the  seasona  There 
''  is  a  month  in  the  year,  about  November,  called 
"  y ula  i  Ratumaimbulu  (the  month  of  Ratumaim- 
**  bulu).  In  this  month  the  god  comes  from  Bulu, 
**  the  world  of  spirits^  to  make  the  bread-fruit  and 
^  other  fruit-trees  blossom  and  yield  fruit  He 
^  seems  to  be  a  god  of  peace,  and  cannot  endure 
**  any  noise  or  disturbance,  and  his  feelings  in  this 
^respect  are  most  scrupulously  regarded  by  the 
-natives.  They,  therefore,  Uve  very  quietly  dur- 
**  ing  this  month,  it  being  tapu  to  go  to  vxir  or  to 
"  sail  about,  or  plant,  or  build  houses,  or  do  most 
^  hinds  of  work,  lest  Ratumaimbulu  should  be 
^  offended,  and  depart  again  to  Bulu,  leaving  his 
^'  important  work  unfinished." 

*  As  the  Fiji  Islands  are  adjacent  to  the  Friendly 
or  Tonga  Islands,  and  the  natives  of  both  groups 
strongly  resemble  each  other  in  their  customs  and 
observances,  there  can  be  but  little  doubt  that  Alo 
Alo,  the  Grod  of  Agricidture  of  the  Friendly  Islands, 
whose  festival  takes  place  in  November,  is  the  same 
as  the  Fiji  god,  and  like  him  is  assumed  to  come 
in  that  month  from  the  world  of  spirits^  which  is 
called  by  the  Fijians  Bulu,  and  in  the  Friendly 
Islands  Bulotu.     For  the  same  reasons  we  may 
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*  afisume  that  a  vernal  queen,  like  the  little  damsel 

*  who  presides  at  the  festival  of  Alo  Alo,  also  wel- 
'  comes  the  Fiji  god,  on  his  arriving  in  that  month 
'  firom  the  land  of  spirits — ^as  Isis  welcomed  Osiris, 

*  and  Proserpine  wedded  Pluto  in  November/ 


ADDENDUM    11. 

'  Such,  then,  are  some  of  the  conclusions  to  which 
'  the  study  of  Ethology  has  led  me. 
'  There,  are,  however,  farther  proofs^  deducible 
firom  chronology  and  astronomy,  which,  though 
less  interesting  to  the  general  reader,  are  most  im- 
portant in  confirming  the  inferences  to  which  this 
inquiry  tends.  Though  they  were  the  last  to 
suggest  themselves  to  me,  they  will  not  be,  I 
believe,  the  least  conclusive  in  the  hands  of 
others  more  competent  to  deal  with  them  than 
mysel£ 

*  If  the  foregoing  paper  is  imperfect,  this  is  almost 
unavoidably  the  case.  The  field  is  almost  entirely 
new  ;  and  many  points  were  incidentally  sug- 
gested, while  I  was  preparing  the  paper;  for 
though  collecting  materials  for  a  comparison  of 
the  customs  and  festivals  of  nations  required 
several  years  of  drudgery,  many  identities  in  the 
mode  of  observing  the  Festival  of  the  Dead  only 
became  apparent  to  me  when  I  had  carefully  col- 
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lated  and  compared  the  different  references  to  it^ 
which  I  had  noted  in  the  course  of  my  reading 
during  the  past  eight  or  ten  years.  Of  course  the 
diflficulty  of  procuring,  in  a  colony,  any  works 
bearing  on  the  subject,  not  a  little  contributed  to 
my  labours. 

*  Before  going  into  what  may  be  regarded  asi  in 
some  respects^  a  distinct  branch  of  the  subject,  it 
would  be  as  well  to  recall  the  steps  which  have  led 
me  so  far  in  this  inquiry. 

'  Accident  drew  my  attention  to  the  antiquity  of 
certain  popular  customs ;  and  further  inquiry  re- 
specting them  revealed  to  me  some  new  faxsts  as  to 
their  universality. 

*  The  simidtaneous  observance  of  the  festival  All 
Halloween,  All  Saints  and  all  Souls,  in  the  old  and 
in  the  new  worlds,  led  me  to  infer  that  it  must 
have  been  regulated  by  some  visible  mark  or  sign 
that  nature  had  supplied ;  and  on  discovering  that 
the  midnight  culmination  of  the  Pleiades  affords  a 
clue  to  the  almost  simultaneous  observance  of  this 
festival  in  America,  Polynesia^  Asia,  and  Europe,  I 
at  the  same  time  found  that  the  festival  of  the 
dead  was  a  new  yean/^s  festival,  and  that  it^  conse- 
quentiy.was  in  Europe,  Asia,  and  America  a  vea- 
tige  of  a  sidereal  (or  astral)  year,  actually  in  use  in 
the  southern  hemisphere,  but  obsolete  and  for- 
gotten in  the  north,  though  forming  apparently 
the  substratum  of  all  ancient  calendars.  My  next 
and  last  inquiry  was,  therefore,  into  the  calendars 


410     haliburton's  researches  bearing  [sect.  y. 

of  ancient  nations^  to  see  if  astronomers  have 
noticed  any  traces  of  a  primitive  system  of  regu- 
lating the  year  having  been  once  in  vogue  in 
different  parts  of  the  globe. 

*  Greswell,  who  has  not  suspected  the  existence  of 
the  year  or  seasons  of  the  Pleiades  among  ancient 
nations^  states  that  there  is  conclusive  evidence  of 
all  calendars  having  been  derived  from  a  primitive 
calendar.  He  also  states  that  they  were  not  regu- 
lated by  or  adapted  to  the  tropical  year,  and  that 
their  mutual  connexion  consists  in  their  relation 
to  the  1 7th  day  of  the  Egyptian  month  of  Athyr. 
This^  though  probably  the  primitive  new  year's 
day  of  the  Egyptians,  became  in  time  the  17th  day 
of  the  third  month,  still  regulating  the  year,  how- 
ever ;  still  the  point  cFappui  of  all  calendars ;  still 
the  basis  of  all  cycles  and  of  all  corrections  as  far 
back  as  the  year  b.c.  1355.  The  earliest  reliable 
astronomical  data  which  we  possess  as  to  the  cal- 
endar of  the  Egyptians  extend  back  to  that 
date;  and  in  Hindostan,  B.C.  1306  is  the  limit 
to  which  we  can  safely  carry  back  our  calcu- 
lations. 

*  Greswell  shows  us  that  the  Egyptian  and  Hindoo 
calendars  agreed  at  that  remote  era ;  that  the  fes- 
tivals of  the  Egyptian  Isis  and  of  the  Hindoo 
Durga  were  then  new  year's  commemorations ;  and 
he  even  supposes  them  to  have  been  first  instituted, 
and  the  worship  of  these  deities  to  have  been  in- 
vented or  introduced,  near  that  time.     As>  how- 
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*  ever,  we  find  the  rude  elements  of  all  the  rites  and 

*  attributes  of  those  deities,  among  the  god%  and 

<  ceremonies  of  savages  of  the  Southern  Ocean,  we 
'  may  question  the  correctness  of  his  inference  on 

*  this  point. 

<  This  coincidence  in  the  observance  of  these  fes- 

<  tivals  at  that  date  has  naturally  appeared  so 
'remarkable,  that    he    can    only  explain    it    by 

*  assnming  that  they  must  have  had  a  common 
'  origin ;  and  this  he  finds  in  the  astronomical 
'science  of  the  Egyptians.  Although  Greswell 
'  acknowledges  that  the  existence  of  a  primitive 
'universal  calendar  is  evident  throughout  the 
'  world,  he  assumes  that  the  Egyptian  calendar  was 
'  the  source  from  which  all  nations  derived  their 
'  knowledge  of  the  primitive  year. 

*  This  is  plainly  most  incredible.  We  must  en- 
'  deavour  to  find  in  nature  some  more  simple  clue 
'  to  these  remarkable  coincidences. 

*  Let  us  see  whether  this  primitive  year,  the 
'  traces  of  which  have  been  discerned  in  almost  all 
'  countries,  was  not  the  year  of  the  Pleiades,  or 
'  rather  the  two  seasons  of  ''  the  Pleiades  above,** 
'  and  **  the  Pleiades  below." 

'  A  careful  perusal  of  his  elaborate  works  will 
'  lead  to  the  conclusion,  that  the  four  following 
'  days  stand  out  with  singular  prominence  as  land- 

*  marks  of  this  primitive  calendar,  viz., — Athyr 
'  17th  (November),  February  17th,  April  20th,  and 
'  August  28tL 
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'  Greswell  appears  to  regard  them  all  as  different 
types  of  (what  is  unquestionably  the  most  remark- 
able of  them  all)  Athyr,  17th,  as  it  appeared  at 
different  times  in  a  moveable  year.  But  he  is  evi- 
dently mistaken,  as  I  shall  hereafter  show.  All  of 
these  days  were  most  conspicuous  in  the  Roman, 
as  well  as  in  some  other  ancient  calendars^  and 
were  connected  with  the  primeval  festival  of  the 
dead,  or  with  the  superstitions  peculiar  to  it; 
while  in  more  modem  times  we  find  the  new  year's 
festival  of  the  Mexicans^  and  of  the  Dayaks  of 
Borneo,  fell  respectively  on  November  17th  and 
February  17th,  each  regulated  by  the  Pleiades; 
and  that  on  the  19  th  of  February  and  the  28  th 
of  August,  among  the  Chinese  and  Japanese,  the 
annual  commemoration  of  the  dead,  or  a  festival 
in  honour  of  the  new  year  takes  place. 

'  It  is  however  manifest^  that  each  of  these  four 
days  must  have  marked  a  division  of  the  primitive 
year.  But  if  this  was  the  case,  they  must  have 
had  reference  to  some  natural  phenomena  or  signs ; 
and  could  not  have  been  merely  conventional  divi 
sions  of  the  year,  as  their  unequal  duration  clearly 
proves ;  nor  could  they  have  been  regulated  by 
the  seasons,  because  they  are  found  in  different 
latitudes. 

*  Thus  a  division  conunencing  on  Nov.  17th 
would  contain  92  days;  that  on  Feb.  17th,  62 
days ;  that  on  April  20th,  130  days,  while  that  on 
August  28th  would  not  extend  over  81  days.     Or, 
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suppofiiiig  that  the  year  was  divided  into  two  sea- 
sonS)  the  first,  if  commencing,  like  the  primitive 
Southern  year,  on  the  1  Uh  November,  would  last 
only  154  days,  while  the  second  season,  commenc- 
ing April  20th,  would  continue  for  211  daya  If, 
however,  it  was  a  year  commencing,  like  the  primi- 
tive Northern  year,  on  February  17th,  the  first 
season  must  have  consisted  of  192,  and  the  second 
season  of  173,  days. 

'  Such  a  system  is  so  entirely  unsuited  to  the 
seasons^  and  to  the  natural  divisions  of  the  tropical 
year,  that  we  cannot  assume  that  accident  or 
caprice  can  have  suggested  it^  much  less  have  pre- 
served  such  an  uniformity,  in  the  observance  of 
such  a  singular  and  irregular  mode  of  dividing  the 
year,  among  nations  inhabiting  different  quarters 
of  the  globe. 

'  The  solution  for  all  these  difficulties  will  be 
found,  I  believe,  in  the  primitive  Southern 
and  the  primitive  Northern  years,  each  of  which 
was  sidereal  or  astral,  and  regulated  by  the 
Pleiadea 

*  I  give  below  a  statement  of  the  times  of  the  year, 
in  various  portions  of  the  globe,  when  the  Pleiades 
appear  and  when  they  disappear  in  the  evening, 
also  when  they  culminate  at  midnight,  sunset,  or 
at  sunrise.^ 

'  '  The  f oDowing  table,  kindly  prepared  for  me  by  Profenor  Everett, 
wHl  alford  infficieiit  data  to  guide  the  reader  as  to  the  ▼ariationi  in 
the  tixnes  when  the  Pleiades  appear,  disappear,  and  culminate  at  the 
eqnator,   and  in  northern  and  southern  latitudes.     Of  course  the 
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*  The  midnight  culmination  of  the  Pleiades  occurs 
all  over  the  world  on  the  1 7th  of  November  (or 
Athjnr,  as  it  was  called  in  the  Egjrptian  calendar). 
Hence  if  the  primitive  year  was  r^ulated  by  the 
midnight  culmination  of  the  Pleiades,  we  may  ex- 
pect to  find  all  affinities  in  calendars  connected 
with  that  particular  day.  This  is  exactly  what 
Greswell  has  discovered.  He  cannot  explain  why, 
out  of  the  365  days  of  the  year,  the  17th  day  of 
November  should  be  such  a  point  (Tappui  of  all 
calendars.  Tet  he  considers  it  derived  fix>m  some 
primitive  unknown  calendar,  in  which  it  consti- 
tuted the  beginning  of  the  year,  and  that  in  all 
modes  of  dividing  the  year,  in  every  portion  of 
the  globe,  a  connexion  with  the  1 7th  of  Athyr  ia 
to  be  traced/ 


ADDENDUM    III. 

*A   study  of  the  stars  that  are  visible  in  the 
*  middle  of  November  will,  I  believe,  throw  a  new 

'  farther  we  go  from  the  equator,  the  greater  the  variatioiia  will  he- 
•  oome : — 
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'  light  on  the  strange  tradition  referred  to  by  Virgil, 
*  and  which  has  excited  so  much  speculation — 

'*  Gandidiui  Miratb  aperit  earn  oomibm  annum 
Tannii." 

This  has»  by  all  writers,  been  supposed  to  refer  to 
a  very  remote  period,  when  the  sun  was  in  the 
sign  of  Taurus,  at  the  time  of  the  vernal  equinox. 
It  has  been  assumed  that  the  primitive  year  b^an 
at  the  time  of  the  vernal  equinox,  and  was  a  solar 
year. 

'  I  think  it  is  very  apparent,  from  the  facts  re- 
ferred to  in  the  foregoing  paper,  that  the  most 
ancient  year  began  in  the  autumn,  and  that  there 
is  not  the  slightest  trace  of  any  ancient  year  in 
general  use  beginning  in  May.  How,  then,  can 
we  connect  this  tradition  with  the  evidence  of 
ancient  calendars,  pointing  to  November,  not  to 
May,  as  the  month  in  which  the  primitive  year 
b^an? 

'  It  is  manifest  that  this  imiversal  tradition,  that 
is  so  discernible  to  this  day  in  the  religious  symbols 
and  rites  of  Asiatic  nations,  and  which  was  so 
conspicuous  in  the  mythology  of  the  Egyptians^ 
had  reference  not  to  a  solar,  but  to  a  sidereal  year ; 
not  to  the  sun  being  in  the  sign  of  Taurus,  but  to 
the  stars  in  Taurus,  the  Pleiades^  which  by  their 
rising  in  the  evening,  culminating  at  midnight, 
and  setting  in  the  morning,  marked  the  beginning 
of  the  primitive  year  in  November.  The  reader 
has  only  to  consult  the  various  writers  who  have 
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tx)uched  on  this  point,  and  he  will  find  that  thete 
can  be  but  little  question  as  to  the  conectness  of 
this  view  of  the  tradition.  I  have  already  con- 
nected lo  with  the  year  of  the  Pleiades,  accom- 
panied as  she  was  by  those  stars  in  her  wandering 
over  the  globe.  But  I  omitted  to  note  a  feature  in 
the  story  of  lo,  which  confirms  this  conjecture. 
Why  was  she  represented  as  having  been  changed 
into  a  (702^;,  and  ad  having  in  that  form  arrived  in 
Egypt,  where  she  was  worshipped  as  Isis,  to  whom 
the  bull  Apis  was  sacred,  as  well  as  to  Osiris  ? 

'  lo  or  Isis  was  called  Athyr,  which  was  the  name 
of  the  month,  on  the  17th  of  which  her  great 
festival,  the  mysteries  of  Isis,  took  place.  Gres- 
well,  who  does  not  seem  to  have  noticed  the  con- 
nexion of  the  constellation  of  Taurus  with  the 
month  of  November,  says,  "  according  to  some  the 
"  Bull  in  the  heavens  is  the  same  as  lo!"  "  The 
"  Arabic  name  of  the  sign,  or  one  of  the  Arabic 
"  names,  is  A  taur  or  A  tor^  which  is  evidently  the 
"  same  with  the  Egyptian  A  thyr — Ator  or  Venus ; 
"and  she  was  only  another  conception  of  the 
"Egyptian  Isls/'  But  the  connexion  of  Taurus 
( Ataur)  with  the  festivals  oi first  fruits  and  of  the 
dead,  everywhere,  even  in  the  Pacific  Islands^ 
associated  together,  is  clearly  discernible.  Sir 
Gardner  Wilkinson  says  that  at  harvest  time  the 
Egjrptians  throughout  the  country  "offered  the 
"first  fruits  of  the  earth,  and  unth  doleful  lamen- 
"  tations  presented  them  at  her  altar/'     He  traces 
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the  connexion  between  two  of  her  festivals  in  the 
fact  that  two  of  her  votaries  ** presented  their 
" offerings  in  the  guise  of  mourners"  As  to  the 
Egyptian  fable  of  the  cow  of  Mycerinus,  Sir  Gard- 
ner Wilkinson  bbjs,  **  if  Herodotus  was  correct  in 
**  stating  that  it  was  -a  heifer  (not  an  ox),  it  may 
**  have  been  the  emblem  of  A  thor  in  the  capacity 
"  which  she  held  in  the  regions  of  the  dead!*  '*  The 
**  iatroduction  of  A  thor  with  the  mysterious  rites 
"of  Osiris,  may  be  explained  by  her  frequently 
**  assuming  the  character  of  Isis.'' 
'But  the  connexion  of  Taurus  (Ataur)  with  a 
funereal  commemoration  which  took  place  on  the 
17th  of  Athyr,  is  indirectly  attested  to  by  Plutarch, 
who  says,  "the  priests  therefore  practise  certain 
^  doleful  riteSf  one  of  which  is  to  expose  to  public 
"  view,  as  a  proper  representation  of  the  grief  of 
''the  goddess  (Isis)  an  ox  covered  with  a  paU  of 
"  the  finest  linen,  that  animal  being  considered  the 
''  image  of  Osiria  The  ceremony  is  performed  for 
"four  dajB  successively,  beginning  on  the  17th 
"  day  of  the  above  month  (Athjnr)/'  "  Thus  they 
'*  commemorate  what  they  call  Uhe  loss  of  Osiris^ 
"and  on  the  19th  of  the  month  another  festival 
"  represents  '  the  finding  of  OsirisJ  "  The  autho- 
rities I  have  already  cited  seem  to  show  that  this 
refers  to  the  19th  of  Athyr  (not  of  PacJums,  as  Sir 
Gardner  Wilkinson  sugg^^)*  Plutarch  supposes 
thi,  ftinereJ  edebratiofto  4»ent  the  il^ 
the  year,  and  the  beginning  of  winter.     De  Rouge- 
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mant  makes  the  same  conjecture  as  to  the  festival 
of  the  German  goddess  of  death ;  but  I  have 
already  shown  that  these  theories  are .  incorrect ; 
because  in  the  Southern  hemisphere,  ^e^vemai 
month  of  November  is  sacred  to  the  god  of  the 
dead.  But  Plutarch  supplies,  unconsciously,  the 
clue  to  the  enigma,  when  he  states  that  these 
funereal  celebrations  '*  take  place  in  the  month  uhen 
the  Pleiades  are  most  distinct,  i.e.,  in  Athyr. 
These  lamentations,  foUowed  by  rejoicings,  were 
plainly  connected  with  the  disappearance  and  re- 
appearance of  the  Pleiades,  and  were  in  no  way 
descriptive  of  the  seasons.  The  Abipones  of  South 
America  call  that  constellation  their  **Qra/nd- 
^foiherr  When  it  disappears  from  the  sky  at 
certain  seasons,  "  they  suppose  their  grandfather  is 
**  sick,  and  are  under  a  yearly  apprehension  that 
•  he  U  going  *,  die  ;"  ien  IS^  again  ap- 
pear  they  rejoice,  and  hold  festivals  in  honour  of 
his  recovery.  In  Borneo,  Se  kera^  the  God  of 
Agriculture,  resides  in  the  Pleiades.  Hence  we 
find  the  Pleiades,  like  Osiris  and  Proserpine,  were 
regarded  as  the  god  of  the  dead  and  of  agriculture, 
and  thus  the  festival  of  the  Pleiades  was  a  feast  of 
ancestors,  and  a  first  fruits  celebration. 
*In  Australia,  on  or  about  the  I7th  November 
the  savages  celebrate  their  great  corroboree  in 
honour  of  the  stars  of  Taurus  (see  p.  384),  which, 
as  I  have  shown,  is  of  a  funereal  character.  It 
is  therefore  evident  that,  as  the  Hindoo  name 


SECT,  v.]       ON  THE  YEAR  OP  THE  PLEIADES.  419 

for  November  is  Cartaguey  (the  Pleiades),  tlie 
Egyptian  name  for  i1^  Athjnr,  is  comiected  with 
Ataur  (Taurus),  and  the  seven  stars  the  Pleiades. 
Hence  we  learn  from  the  fable  of  lo,  that  the  cow 
or  bull,  accompaued  by  the  Pleiades,  was  woi> 
shij^)ed  at  the  Isia  on  the  1 7th  of  Athyr,  {.e.,  when 
these  stars  in  the  constellation  of  Taurus  are  most 
distinctly  visible ;  and  thus  as  the  primitive  year 
began  at  diat  time,  the  constellation  of  Taurus 
may  be  said  to  have  opened  the  primitive  year. — 
See  Landseer's  SabcBan  Researches^  p.  75  to  86, 
861«  See  Greswell's  Fasti  Oath.  IL  88,  a  IL  112 ; 
iiL  266,  257,  370  ;  Inlrod.  241 ;  iv.  280. 

*  A  plate,  in  Hyde's  learned  work  on  the  Religion 
of  the  Ancient  Persians,  taken  from  an  antique 
gem.  which  was  supposed  to  represent  Mithra,  or 
1  ™u.  in  the  »gn  Sl-aura^.  ^deofly  «fe«  t» 
the  stars  in  the  constellation  of  Taurus,  and  to 
Orion  and  Scorpio,  which  are  at  the  same  time 
visible  in  November,  when  the  primitive  year 
b^an. 

'Hyde  bsljb  that  the  representations  of  Mithra 
were  intended  by  Zoroaster  to  be  of  an  astronomi- 
cal, not  of  a  religious  or  mythical  character. 

'  We  have  represented  in  this  gem  a  man  holding 
a  sword  and  accompanied  by  two  dogs  (the  form 
under  which  Orion  was  represented),  near  him  a 
scorpion,  and  above  him  the  seven  stars,  the  sun 
and  the  moon.  The  tradition  as  to  the  scorpion, 
I  have  already  shown,  was  connected  with  Novem- 
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ber  and  with  Orion  by  the  ancient  Romans,  and  to 
this  day  is  associated  by  the  Arabs  with  Novem- 
ber. But  the  Persians  themselves^  when  they 
changed  their  year  from  November  to  February, 
i.e.,  from  the  time  of  the  midnight  cuhnination  of 
the  Pleiades  to  that  of  their  culmination  at  sunset, 
must  have  transferred  the  tradition  as  to  the  death 
of  Orion  by  the  bite  of  a  scorpion  to  February,  as 
they  still  celebrate  a  festival  in  February,  in  which 
charms  are  used  to  drive  away  scorpions.  Hyde 
says  this  festival  once  took  place  in  November.  I 
can  find  no  trace  in  the  customs  of  any  race  in 
which  any  superstitions  respecting  Taurus,  Orion, 
and  Scorpio  are  connected  with  May. — Hyde 
de  Rel.  Vet.  Pers.,  113.  Baill/s  Astr.  Indiermej 
XXX.  cliv.,  4,  18,  78.     See  also  ante,  p.  381. 

'That  the  reverence  of  Asiatic  nations,  as  well 
as  of  the  nations  of  antiquity,  for  sacred  bulla, 
arose  from  the  seven  stars  in  the  constellation  of 
Taurus  marking  the  beginning  of  the  year  in 
November,  is  probable  from  the  following  facts 
connected  with  the  traditions  as  to  the  deluge. 

*We  have  seen  that  the  memory  of  that  event 
was  preserved  in  the  great  religious  festival  of 
ancient  nations,  the  new  year's  commemoration  of 
the  dead.  But  as  this  was  regulated  by  the 
Pleiades,  which  are  in  Taurus,  let  us  see  whether 
the  Bull  and  the  Seven  Stars  are  not  mixed  up 
with  the  traditions  of  the  deluge. 

'Bryant  shows  us  that  the  Pleiades  were  con- 
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nected  with  that  event  in  Grecian  mythology, 
though  he  gives  no  satisfactory  explanation  for  the 
fact  We  have  ahready  seen  that,  beyond  any 
question,  the  Mexicans  associated  the  memory  of 
the  deluge,  and  a  dread  of  its  recurrence,  with  the 
midnight  culmination  of  the  Pleiades. 

'No  solution  has  been  supplied  for  the  remark- 
able circumstance  that  the  Zendavesta,  and  even 
the  prayers  of  the  Parsees^  mix  up  the  bull  with 
the  memory  of  the  deluge ;  nor  has  any  clue  been 
found  to  the  meaning  of  the  traditions  of  the 
Chinese,  the  ancient  Britons,  Greeks,  Persians, 
Hindoos,  and  Egyptians,  as  to  ''  the  seven  celestial 
**  beings''  preserved  from  the  waters  of  the  Flood. 
They  all  plainly  point,  for  their  origin,  to  the  con- 
nexion of  the  memory  of  the  deluge  with  the  new 
year's  commemoration.  This  festival,  as  we  have 
seen,  was  regulated  by  the  stars  in  the  constellation 
of  Taurua  Hence  the  belief  of  the  Mexicans  that 
the  deluge  commenced  at  the  moment  when  the 
Pleiades,  culminating  at  midnight^  marked  the 
beginning  of  the  year,  has  been  shared  in  by  other 
races.  We  can  therefore  understand  why  the  bull 
and  the  seven  stars  are  connected  with  that  events 
not  only  in  ancient  mythology,  but  also  in  the 
traditions,  and  even  in  the  prayers  of  Asiatic 
nations. 

'The  belief  of  many  writers  that  the  ancient 
British  fables  as  to  King  Arthur  are  derived  from 
some  astronomical  myth,  will  receive  some  con- 
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filmation  ficom  the  facts  contained  in  this  paper, 
and  from  the  references  which  I  give  on  this  point 
We  find  the  Arkite  God  Ha  (the  boll),  Uihyr  or 
Arthur  (Athyr?)  connected  with  the  deluge^  finom 
which  Arthur  and  his  seven  Mends  escaped.  The 
lamentations  for  the  death  of  Hu  are  traceable  to 
the  connexion  of  Taurus  with  the  new  yearns  feast 
of  ancestors,  which  grew  in  time  into  a  commemora- 
tion of  the  death  of  a  divinity ^  or  into  a  festival  of 
the  god  of  the  dead.  Hence  the  death  of  Hu 
(Taurus)  is  the  same  mjrthical  event  as  the  death 
of  Osiris,  with  whom  the  bull  Apis  and  Athor 
(Taurus)  were  connected.  The  lamentations  for 
Adonis,  Thammuz,  Proserpine,  and  other  deities, 
are  derived  from  the  same  myth.  Dupuis  says, 
'^  Dans  leur  my^t^res  on  rappelait  la  chute,  et  la 
''  regeneration  des  &mes,  par  le  taureau  mis  ^  mort 
'*  et  ressuscite/' 

'The  astronomical  ideas  of  the  ancient  Britons 
confirm  this  view.  We  have  the  testimony  of 
Plutarch  that  in  an  island  to  the  west  of  Britain, 
a  festival  at  the  end  of  every  thirty  years  was  held, 
which  was  connected  with,  and  probably,  like  the 
Mexican  cycle,  was  regulated  by  the  constellation  of 
Taurus.  "  It  is  mentioned  by  Plutarch,"  says  Gres- 
well,  ''that  the  principal  object  of  adoration  among 
"  the  Cimbri,  in  the  time  of  Marius,  was  a  brazen 
"  huU;  by  which  they  are  accustomed  to  swear  on 
"occasions  of  greater  solemnity  than  usual.  If 
"  this  bull  was  not  borrowed  by  the  Egyptians^  and 
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'  was  not  merely  their  Apis  or  their  Mneviff,  we  can 
*'  have  but  little  reason  to  doubt  but  it  must  have 
''been  intended  as  a  type  or  qnnbol  of  the  bull  in 
*'  the  heavens ;  and  we  consider  this  supposition 
**  much  the  more  probable  of  the  two.  This  fact^ 
•*  however,  would  do  much  to  connect  the  origin 
''of  time  and  the  beginning  of  things^  in  the 
"  opinion  of  these  nations,  with  the  sign  of  the 
"  bulL  The  Hindoos,  both  of  ancient  and  modem 
"times,  and  the  Persians  also,  have  always  as- 
"sociated  the  sign  of  the  bull  with  the  origin 
"  of  time ;  and  there  is  no  reason  why  the  nations 
"  of  the  North  might  not  have  done  the  same,  and 
"for  the  same  reasons  in  general  too,  viz.»  be- 
"  cause  primitive  tradition  and  hdief  among 
**them  also  actually  connected  the  beginning  of 
"  things  with  this  sign^  or  the  constellation  in  par^ 
*'ticidar.'' 

'  But  we  need  not  go  to  remote  antiquity  or  to 
distant  nations  for  traces  of  this  connexion  of  the 
stars  of  Taurus  with  the  beginning  of  the  year, 
which  they  r^ulated  by  their  rising  in  the  even^ 
lug.  To  this  day  the  Highlanders  believe  that 
in  the  twilight  on  new  yearns  eve  the  figure  of  a 
gigantic  bull  is  to  be  seen  crossing  the  heavens. 
They  even  imagine  that  the  course  which  it  takes 
ig  ominous  of  good  or  ill  for  the  coming  year. 
Stewart  sayB  that  as  new  yearns  eve  is  called 
Candlemas  "fiN)m  some  old  religious  observances 
"performed  at  that  time  by  candle-light^''  this 
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*  mythical  animal  is  popularly  known  among  the 
'  Highlanders  as  "  the  Candlemas  BulL*"  '* 


'  PROOFS  FROM  ASTRONOMY  and  CHRONOLOGY, 

'  THAT  W  RELATION  TO  THE   PLEIADES  OUR  CALENDAR 
*  NOW    EXACTLY    CORRESPONDS    WITH    THE    PBDOTIVE 

•Year. 

*  Assuming  all  these  inferences  to  be  correct,  a 
difficulty  will  suggest  itself  to  the  reader,  which 
may  naturally  seem  fatal  to  the  conclusions  at 
which  I  have  arrived.  It  may  be  said,  '*  It  is  true 
**  that  these  festivals  falling  among  so  many  races 
"  at  the  present  day,  as  well  as  among  so  many 
"  ancient  nations,  on  the  1 7th  November,  in  the 
"  middle  of  February,  or  at  the  end  of  August, 
"  appear  to  have  been  regulated  by  the  culmination 
'^  of  the  Pleiades  at  midnight,  sunset,  or  sunrise, 
**  yet  it  is  only  a  singular  coincidence,  that  is^  the 
"  result  of  accident  If  those  festivals  now  agree 
'*  with  the  culminations  of  the  Pleiades  at  the  times 
''named,  yet  they  did  not  do  so  two  thousand 
"  years  ago.  The  Pleiades  gain  twenty-eight  days 
"  on  the  tropical  year  in  every  two  thousand  years ; 
"  hence  the  Pleiades  that  now  culminate  at  mid- 

^  See  Stewart's  SuperstUions  o/the  Highlandera,  246. 
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**  night  on  the  I7th  November,  did  so  in  October 
"  two  thousand  years  ago.  Hence  you  must  prove 
**  that  the  months  have  moved  onward  with  the 
^Pleiades,  or  all  your  assumptions  fall  to  the 
^  ground.''  This  difficulty,  however,  when  inquired 
into,  not  only  strengthens  my  conclusions,  but  also 
opens  up  a  new  question  regarding  calendars  and 
chronology,  that  is  in  itself  most  important,  as 
well  as  most  interesting.  It  is  evident  that  if  the 
primitive  year  was  regulated  by  the  Pleiades,  the 
months  must  have  been  gradually  affected  by  the 
beginning  of  the  year  commencing  one  day  later 
in  every  seventy-one  years,  and  hence  the  first 
month,  whether  November,  February,  or  August, 
if  connected  with  a  sidereal  or  astral  year,  must 
have  moved  onward  in  an  equal  ratio  with  the 
movements  of  these  stars,  and  of  course  all  the 
other  months  in  the  calendar  must  have  shared 
equally  in  this  progressive  tendency. 

'  No  one  hitherto  has  suspected  that  the  primi- 
tive calendars  of  ancient  nations  were  based  on  a 
sidereal  year.  Let  us,  however,  see  whether  astro- 
nomers have  not  supplied  us  with  facts  that 
necessarily  lead  to  this  conclusion. 

*  I  may  assume  that  if  a  sidereal  year  was  the 
primitive  basis  of  all  calendars,  astronomers  must 
have  been  surprised  to  find  simultaneous  andpro- 
ffressive  changes  in  calendars^  which  must  have 
appeared  to  have  been  the  result  of  artificial 
"  corrections.'*    If  the  primitive  year  was  regulated 
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by  the  culmination  of  the  Pleiades  at  midnight^  all 
derivative  calendars  would  be  found  gradually  to 
chaiige»  and  yet  to  preserve  a  relation  towards 
each  other,  and  this  connexion  would  be  traceable 
to  the  point  dappui  of  these  calendars,  the  day 
when  the  Pleiades  culminate  at  midnight,  sunset, 
or  sunrise,  by  whichever  the  year  was  regulated 
Let  us  see,  then,  what  Greewell  says  on  this 
point : — 

'  ^^  The  natural  measures  of  time  have  had  only 
'^  one  primum  mobile,  one  point  of  departure  or 
'^  epoch ;  which  never  has  been,  nor  could  be,  nor 
^is  even  at  present,  anything  different  from  what 
**  it  was  at  first.  The  civil  calendar  also  might 
**  have  had  only  one  epoch  and  point  of  departure 
"  at  first,  though  that  is  a  matter  of  fact  which  we 
^  would  not  be  justified  in  assuming  without  suffi- 
"  cient  proof  of  its  truth  ;  but  whatsoever  it  might 
'^  have  been  at  first,  it  would  still  be  notorious  and 
"incontrovertible  that,  since  the  beginning  of 
"human  society,  it  has  had  an  ahnost  infijiite 
"  number  of  epochs,  and  points  of  departure ;  a 
"  different  one  almost  in  every  age,  and  in  every 
*^  country,  and  among  every  nation  on  the  face  of 
"  the  eaHh!' 

*  To  analyse,  compare,  and  to  trace  back  to  a 
primitive  basis,  calendars  of  apparentiy  so  variable 
a  nature,  at  first  may  appear  a  task  too  difficult  to 
be  surmounted.  This  arises  "  from  not  merely  the 
"  possibility,  but  the  fact  of  the  substitution  of  new 
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^  types  of  the  standard  of  nature,  instead  of  the 
**  first  and  original  one ;  from  the  various  relations 
"  of  these  new  ones  compared  with  those  of  the 
'^  old ;  and  from  the  necessity  of  finding  out  and 
**  fixing  the  historical  epoch  of  the  substitution  in 
**  each  of  these  instances,  and  of  tracing  and  foUow- 
**  ing  the  subsequent  history  of  such  variations ;  of 
**  investigating  in  short,  and  ascertaining  the  whole 
**  cycle  of  the  changes,  transitions,  and  modifica- 
<^  tions  in  passing  from  one  state  to  another  sue- 
^'cessively,  through  which  the  original  type  of 
''  nature  itself  may  have  had  to  run.'' 
'  **  It  follows  that»  when  bringing  down  the 
**  primitive  and  universal  lype  of  the  reckoning  of 
''  amiual  civil  time  according  to  its  natural  law ; 
^  we  are  bringing  down  at  the  same  time  in  their 
'^  elementary  and  primordial  state,  in  their  seminal 
**  principles  in  their  archetypal  form,  if  not  in  their 
-  LtJcocdiW  »d  J^ti...  &<m  the  fiK^ 
^  the  civil  calendars  of  all  ages,  and  all  countries, 
^  and  all  nations.  Nor  is  it  more  unquestionable, 
'*  in  point  of  fact,  that  all  existing  distinctions  of 
"  men  (even  those  which  are  most  widely  discri- 
**  minated  in  other  respects)  were  originally  sum- 
**  med  up  and  comprehended  in  the  loins  of  one 
^  man,  and  afterwards  of  three  men,  than  that  the 
**  civil  calendars  of  aU  suck  national  divisions  of 
*^  mankind  have  been  comprehended  and  embodied 
*'  in  this  one  type  of  all,  the  civil  calendar  first  of 
''  Adam,  and  next  of  three  sons  of  Noah ;  and 
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**  through  them  the  common  birthright  and  com- 
"  mon  inheritance  of  their  posterity  everywhere." 

'  I  have  already  shown  that  the  system  of  comit- 
ing  the  day  from  sunset,  which  GresweU  says  is  so 
universal  as  to  prove  the  unity  of  origin  of  our 
race,  and  which  he  believes  to  have  belonged  to 
the  primitive  calendar,  is  stiU  in  existence  in  the 
southern  hemisphere,  and  connected  with  the  Hal- 
loween of  the  year  of  the  Pleiades.  Let  us  see 
whether  there  are  not  some  other  land-marks  of 
the  primitive  calendar  that  are  relics  of  this 
system  of  regulating  the  year  of  the  Pleiade&  As 
the  Egyptian  and  Hindoo  calendars  are  the  most 
important,  let  us  see  how  fax  they  exhibit  traces  of 
the  progressive  year  of  the  Pleiades. 

*  I  have  shown  that  the  Isia  were  originally  the 
new  year's  festival  of  the  dead,  and  were  connected 
always  with  the  1 7th  of  Athyr,  and  with  the  mid- 
night culmination  of  the  Pleiadea  We  find  that 
the  Egyptians  had  several  modes  of  reckoning  the 
year;  two  of  them  were  perhaps  in  reality  the 
same.  The  year  commencing  at  the  end  of  August 
was  probably  precisely  the  same  as  the  primitive 
year  commencing  on  the  17th  day  of  Athyr  or 
November.  They  would  be  both  sidereal  and 
subject  to  the  same  changes ;  but  in  the  former  the 
1 7th  day  of  Athyr  (or  November)  is  the  1 7th  day 
of  the  third  month.  This  therefore  must  be  borne 
in  mind,  in  reading  the  following  remarks  of  Gres- 
weU respecting  that  day,  which  at  least  will  prove 
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that  it  was  the  point  cPappui  of  all  calendars, 
though  the  reason  for  this  has,  if  I  am  correct; 
escaped  the  observation  of  Greswell,  Bunsen,  and 
other  writers  who  refer  to  this  subject : — 

'  ^  It  has  been  already  seen  that  the  Isia,  among 
''the  Egyptians,  were  attached  from  the  first  to 
"one  particular  month  of  their  calendar,  and  to 
"  one  particular  day  of  that  month ;  and  that  this 
"  particular  month  was  the  third,  and  this  particu- 
"  lar  day  was  the  I7th  of  the  third  month.  And 
"  the  calendar  of  the  Egyptians,  both  at  this  time 
"and  long  after  it,  being  altogether  the  same  with 
"  the  primitive,  the  1 7th  of  the  third  month  in  the 
"  civil  calendar  of  the  Egyptians,  and  the  I7th  of 
"  the  third  in  the  civil  calendar  common  to  all 
**  mankind,  both  at  this  time  and  long  after  it,  were 
"absolutely  one  and  the  same.  It  follows  that 
"  the  stated  date  of  the  Egyptian  Lda,  once  fixed 
"  to  the  I7th  of  the  third  month  in  their  proper 
"calendar,  was  thereby  fixed  to  the  17th  of  the 
"  third  month  too  in  the  common  calendar  of  all 
^  mankind ;  and  as  long  as  the  proper  Egyptian 
"calendar  and  this  common  primitive  calendar 
"  continued  to  be  the  same,  and  to  preserve  the 
"  same  relation  to  each  other,  the  17th  of  the  third 
"  month  in  either  was  the  I7th  of  the  third  month 
"  in  the  other ;  and  vice  versa" 

*  **  This  being  the  case,  nothing  being  supposed 
"  to  be  known  as  yet  respecting  the  Isia  of  the 
"  Egyptians,  except  these  two  facts,  that  they  were 
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^  fixed  to  one  months  the  third  in  their  proper 
^  calendar,  and  to  one  day,  the  17th  of  that  month ; 
^  the  attention  of  the  reader  is  next  to  be  directed 
''to  a  very  remarkable  phenomenon,  which  the 
^^  histoiy  of  the  primitive  calendar,  after  a  certain 
^  time,  but  not  before^  brings  to  light ;  viz.,  a  suc- 
**  cession  of  modifications,  corrections,  and  changes 
^  of  the  primitive  calendar  itself  on  the  cyclico- 
'^  Julian  principle,  which  we  are  able  to  trace  in 
''  the  retrograde  order  (that  is^  in  the  order  of  the 
''  recession  of  the  equable  in  the  Julian  or  natural 
^  year),  all  round  the  Julian  or  natural  year,  from 
''  the  point  at  which  it  began,  almost  to  the  same 
''  point  again :  corrections  or  modifications  of  the 
''primitive  calendar,  on  this  common  principle, 
"  agreeing  with  each  other  not  only  in  that  req)ect, 
"  but  in  a  still  more  remarkable  and  characteristic 
'*  circumstance,  that  of  being  all  attached  to  the 
"  same  month  of  the  primitive  calendar,  the  third, 
"  and  to  the  same  day  of  this  month,  the  1  Vth. 
'  "  The  fact,  which  we  have  just  pointed  out>  in 
"  the  majority  of  these  instances  (and  even  in  all, 
"  as  we  ourselves  have  seen  reason  to  conclude)  is 
"  confirmed  by  proofs  that  place  it  out  of  question ; 
"  and  the  fact  being  admitted,  it  must  be  allowed 
"  to  be  something  curious  and  remarkable  in  the 
"  highest  degree ;  something  which  could  not  be 
'*  resolved  into  an  accidental  occurrence  of  circum- 
"  stances,  in  so  many  instances,  in  such  diffJarent 
"  quarters  of  the  world,  and  at  such  great  distances 
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''  of  time  asunder ;  and  if  it  could  not  be  explained 
''on  that  principle^  something  which  must  have 
"  been  the  effect  of  design*  Nothing  but  design, 
**  or  reasons  of  a  common  kind,  motives  and  causes 
''which  must  have  everywhere  alike  influenced 
"  such  corrections,  and  alike  determined  the  process 
"  of  such  corrections,  could  account  for  a  coinci* 
**  dence  like  this,  extending  over  a  period  of  1136 
^'  years,  exemplified  in  fifteen  different  cases  of  the 
^  kind  at  least,  yet  all  in  the  same  way^  and  sub- 
^  stantially  to  the  same  effect ;  beginning  in  India, 
''  the  most  remote  quarter  of  the  world  of  which 
''anything  was  known  to  the  ancients,  and  ending 
"in  Sweden  or  Norway,  of  which,  mitil  a  very 
"kte  point  of  time,  they  knew  absolutely  nothing. 

'  "  What,  we  may  ask,  must  have  been  thought  of 
^  this  fact^  had  nothing  been  known  concerning  it 
"except  the  fact  itself?  How  difficult  must  it 
"  have  appeared  to  account  for  it,  on  any  principle 
"  which  should  exclude  the  idea  of  chance !'' 

'  Greswell  tries  to  account  for  these  extraordinary 
coincidences  by  pointing  to  Eg3rptian  science  as 
the  common  fountain  of  all  the  analogies  of  the 
calendars  and  of  the  myths  connected  with  the 
year ;  but  the  assumption  is  plainly  untenable. 
The  Egyptians  certainly  never  taught  the  Fijians 
to  celebrate  the  festival  of  the  God  of  the  Dead  in 
November,  nor  could  they  have  led  the  AustraUanfif, 
the  Dayaks  of  Borneo,  and  the  Mexicans,  to  regu- 
late their  year  by  the  stars  in  Tauru&    I(  as  he 
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assumes^  analogies  in  the  calendars  of  nations  are 
relics  of  a  primitive  year,  we  must  look  for  it 
among  the  most  primitive  races,  and  among  those 
who  have  been  least  affected  by  civilisation  and 
change. 

*  If  this  primitive  calendar  was  inherited  firom 
primeval  antiquity,  we  may  expect  to  find  even 
among  the  rudest  races  some  trace  at  least  of  their 
common  heritage  from  the  common  parent  of  our 
race.  What  do  we  actually  find  ?  In  the  southern 
hemisphere,  at  the  equator,  and  in  Mexico,  unmis- 
takable proofs  of  the  existence  of  a  primitive 
sidereal  or  astral  year,  regulated  by  the  Pleiades. 
Among  civilized  races  we  find  all  traditions  and 
myths  pointing  to  a  primitive  year  regulated  by 
Taurus.  In  Hindostan,  November,  we  have  seen, 
is  called  the  month  of  the  Pleiades^  and  in  the 
Egyptian  calendar  was  connected  with  Tauras. 
In  the  middle  of  November  and  of  February,  we 
have  found  among  ancient  nations^  and  even 
among  existing  races^  either  the  commencement  of 
a  year,  or  the  vestige  of  an  ancient  new  yearns  day, 
still  lingering  in  a  festival  of  the  dead ;  and  we 
have  seen  that  the  Pleiades  culminate  at  midnight 
or  sunset  at  those  times  which  I  have  mentioned 
as  being  so  conspicuous  in  the  calendars  of  nations. 
The  inference  from  these  facts  would  naturally  be 
that,  if  any  primitive  calendar  ever  existed,  we 
have  in  the  year  or  seasons  of  the  Pleiades  tiie 
original  type  of  the  primeval  calendar. 
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*  And  this  we  might  infer,  even  if  in  the  calendars 
of  ancient  civilized  nations  no  trace  of  the  primi- 
tive  type  conld  be  found.  But  I  believe  that 
there  are  some  veiy  significant  facts^  which  have 
already  attracted  the  attention  of  astronomers  in 
connexion  with  the  history  of  the  calendar,  and 
which  can  only  be  explained  by  assuming  that  all 
ancient  calendars  originally  partook  of  the  sidereal 
character  of  the  primitive  calendar,  and  that  its 
progressive  tendency  is  traceable  in  all  ancient 
calendars. 

*  Though  I  cannot  pretend  to  deal  with  these 
matters  as  an  astronomer,  and  feel  great  hesitation 
in  referring  to  this  somewhat  difficult  subject, 
there  are  some  simple  but  significant  facts  in  con- 
nexion with  the  history  of  the  calendar,  that  can 
be  perceived  and  understood  by  the  most  super- 
ficial thinker. 

'  Before  going  into  the  question,  it  may  be  as 
well  to  recall  the  history  of  our  present  Gregorian 
calendar.  The  correction  of  Pope  Gregory  restored 
the  calendar  very  nearly  to  what  it  was  in  the 
time  of  Julius  Csesar,  as  respects  its  relation  to  the 
tropical  year.  How  then  was  the  calendar  aBfected 
by  the  Julian  correction  in  this  respect  1  In  the 
time  of  Julius  Csesar  the  year  had  been  so  tampered 
with  by  the  priests,  that  the  months  were  supposed 
to  have  receded  more  than  two  months  in  relation 
to  the  seasons,  and  to  the  natural  year ;  accordingly 
67  days^  exclusive  of  the  intercalary  month,  were 
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added  for  tibe  pnipoae  of  adyanciiig  th6  mcmths  to 
their  proper  poaitLon.  But  the  exact  amount  of 
^rror  in  the  Soman  calendar  was  probably  a  mere 
matter  of  conjecture,  and  cannot  now  be  precisely 
ascertained.  CSinton  considers  that  it  was  much 
less  than  has  been  generally  supposed.  If  so,  then 
the  months  must  have  been  advanced  too  fur  by 
the  addition  of  67  days.  If  this  was  the  case,  the 
effect  is  most  important  Fot  let  ns  assume  that 
the  excess  in  the  correction  was  28  days^  then,  if 
the  Pleiades  culminated  at  midnight  on  the  17th 
of  November  in  the  Boman  calendar  prior  to  the 
Julian  correction,  their  midnight  culmination  must 
have  subsequently  occurred  in  October ;  and  it 
would  take  2000  years  before  they  would  again 
culminate  at  midnight,  on  the  same  day  in  No* 
vember. 

*  Clinton  censures  Usher  for  venturing  to  make 
precise  calculations  as  to  the  position  of  the  months 
in  the  Boman  calendar,  prior  to,  and  affcer  the 
Julian  correction ;  and  considers  that  he  attempted 
"  a  precision  for  which  we  have  no  authority." 

'  But  we  have  some  positive  evidence  as  to  the 
time  when  the  Pleiades  set  cosmically  in  the 
Boman  calendar  in  the  second  century  aa  I 
have  already  shown  that  in  the  time  of  Eudoxus 
the  Pleiades  set  cosmically  on  the  14th  of  Novem- 
ber ;  and  Greswell  supposes  November  to  have 
then  coincided  with  Athyr.  But  the  Pleiades 
must  have  then  set  about  thirty  days  earlier  than 


SECT,  v.]      ON  THE  YBAB  OF  THE  PLEIADES.  435 

they  now  do ;  and  consequently  November,  in  lelar 
tion  to  our  present  calendar  and  to  the  seasons^ 
must  have  almost  coiresponded  with  our  present 
October;  if  this  was  the  case,  the  addition  of  67 
days  was  probably  nearly  28  days  in  excess^  and 
November  was  advanced  one  month  too  far  in 
relation  to  the  seasons^  and  to  the  natural  year. 
*  Let  us  turn  to  the  Egyptian  month  of  Athyr. 
It  has  been  very  fully  demonstrated  that  the  very 
luone  of  tins  Znth,  and  tiie  rites  celebrated  inlj 
show  that  when  it  first  received  its  name  (more 
than  3000  years  ago),  it  must  have  been  con- 
nected with  the  constellation  of  Taurus.  That  the 
connexion  is  not  merely  traditionary,  is  proved 
by  the  Greek  epigram  on  that  month,  with  which 
this  division  of  my  subject  is  headed,  and  which 
is  referred  to  by  Greswell.  In  it  Athyr  is  dis- 
tinguished as  the  month  in  which  the  Pleiades  ar^ 
mast  distincL  Hesychius  says  that  in  the  Egyptian 
'^ Athyr  meant  both  a  month  and  a  bull;'*  and 
Plutarch  says  that  the  Phosnicians  called  a  bull 
Thor  (Taurus).  Greswell  explains  the  meaning 
of  Athjrr  given  by  Hesychius,  by  referring  to  **  d 
''  stated  connexion  between  the  month  Athyr  and 
**the  BuUf**  i.e.,  Taurus.  Athyr  is  supposed  to 
have  fsdlen  three  days  before  the  Roman  month  of 
November ;  but  this  must  have  had  reference  to 
that  month  before  the  Julian  correction,  as  Novem- 
ber in  the  Julian  calendar  nearly  coincided  with 
our  present  month  of  that  name  in  relation  to  the 
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tropical  year.  Thus  Greswell  eays,  ''the  Roman 
^  Broma,  according  to  the  calendar,  bore  date  No- 
"  vember  24 ;  the  beginning  of  winter,  properly 
^  so  called,  was  d&tod  from  the  cosmical  setting  of 
^  the  seven  Oars ;  in  the  calendar  of  Gaasar,  (?) 
"November  11.* 

'  It  is  therefore  plain  that  the  statements^  that  the 
Egyptian  Athyr  began  three  days  earlier  than  the 
Roman  month  of  November,  must  refer  to  the 
Roman  calendar  before  the  Julian  coirection.  But 
Plutarch  states  that  the  Isia  and  other  funereal 
celebrations  of  ancient  nations  were  held  ^  when 
^the  Pleiades  were  mast  distinct.**  Hence  tiie 
Isia  and  the  IVth  of  Athyr  must  have  corre- 
sponded with  the  midnight  culmination  of  the 
Fleiade& 

'  It  is  unnecessary  to  go  more  fully  into  this  point 
at  present,  as  I  have  shown  that  the  Pleiades  cul- 
minated at  midnight  in  the  middle  of  the  Egyptian 
Athjrr,  and  of  the  Roman  month  of  November,  at 
or  near  the  beginning  of  our  era. 

'  As  we  have  seen  that  the  17th  day  of  Athjrr  is 
the  paint  d*appui  of  all  calendars,  the  great  land- 
mark of  the  primitive  year,  and  that  the  Isia,  the 
most  solemn  festival  of  the  Egyptians,  were  always 
connected  with  that  day ;  and  that,  at  the  begin- 
ning of  our  era,  the  17th  of  Athyr  and  the  LdafeQ 
when  the  Pleiades  were  most  distinct^  let  us  see 
what  was  the  nature  of  the  Egyptian  calendar. 
Probably  there  are  few  questions  more  difficult  of 
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investigatioiL  Eveiything  connected  with  the 
year  was  veiled  in  the  most  profound  secrecy ;  and 
ample  troths  were  effectually  concealed  in  the 
most  trivial  and  childish  myth&  There  were  pro- 
bably several  modes  of  regulating  the  year  in  use 
at  the  same  time ;  there  must  have  been  at  least  a 
fixed  year  and  a  cyclical  year ;  perhaps  a  sacred 
year  known  only  to  the  priesta  Hence  the  IVth 
of  AihjT  appears  in  different  iorms,  as  connected 
with  a  fixed  or  with  a  moveable  year,  and  this 
gives  rise  to  even  more  uncertainty.  Were  the 
Isia  connected  witha  fixed  year,  or  with  the  move- 
able year  ?    If  with  a  fixed  year,  what  was  it  ? 

*  Bunsen  gives  us  no  positive  information  on  the 
subject  Greswell  shows  that  the  principle  of  the 
Julian  year  was  always  known  in  Egypt  Bunsen, 
referring  to  the  probable  existence  of  a  civil  and 
of  a  sacred  or  a  sacerdotal  year,  says,  '*  there  can 
"  be  little  reason  to  doubt  that  the  Egyptians  had 
"  a  means  of  marking  the  progress  of  the  cyclical 
''  year.''  After  showing  the  absence  of  any  data 
for  calculations  on  the  subject  he  says  that  **  it  is 
"  probable,  though  there  is  no  proof  of  it  as  yet, 
'*  that  the  details  of  these''  (their  sacred  festivals) 
^  were  reckoned  by  the  primeval  year,  in  which 
^the  1st  of  Thoth  commenced  with  the  heliacal 
"  rising  of  Siriua  Biot  even  fancies  he  has  disco- 
^  vered  two  proofs  of  it ;  but  they  will  not  satisfy 
"  anybody." 

'  '^  The  best  evidence  on  this  head  tvould  he  ob- 
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^tatned,  ifwecaidd  get  same  mare  accurate  knouh 
^  kdge  af  the  great  festival  af  Isis.  It  has  been 
^  ^already  remained  that  in  the  year  70  bxi.  it  took 
**  place  a  month  after  tihe  automnal  equinox.'' 

'  Speaking  of  the  moveable  festivals  as  affording 
data  for  calculations  as  to  the  nature  of  the  year; 
he  adds,  **  It  was  still  easier  to  mark  the  com* 
^  mencement  of  the  cyclical  year,  wbere^  together 
^  with  these  festivalsy  there  were  others  connected 
^  with  immoveable  points  in  the  year,  such  as  the 
''  solstices  and  equinox."  **  It  was  easy  to  calcu- 
^  late  these  points  after  nature  had  ceased  to  indi- 
*^  cate  the  beginning  of  the  year." 

'If  my  conjectures  are  correct,  nature  never 
ceased  to  afford  a  guide  for  the  regulation  of  time 
to  the  Aztec  or  to  the  Egyptian.  •  Let  us  take  the 
Isia,  as  Bunsen  suggests,  as  a  test  The  earliest 
date  of  their  observance  of  which  we  have  any 
record  is  B.c.  1850,  when  they  were  held  on  the 
6th  of  October,  and  the  latest  is  a.d.  355,  when 
they  took  place  about  the  28th  of  October. 

*  Bunsen  supplies  us,  as  we  have  seen,  with  an 
approximation  to  the  date  of  l^e  Isia  Ka  70,  by 
which  it  would  appear  that  they  must  have  been 
held  then  between  the  21st  and  24th  of  October. 
These  dates  extend  over  a  period  of  1705  years, 
and  carry  us  back  3213  years  from  the  present 
time.  If  the  Isia,  which  were  always  attached  to 
the  17th  of  Athyr,  were  held,  as  Plutarch  says^ 
^'when  the  Pleiades  are  most  distinct^"  and  if 
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Athyr  was,  as  it  has  been  deeignatedi  the  month 
when  these  stars  are  most  conspicuotua^  then  these 
dates^  though  vaiying  so  much,  should  approximate 
to  the  time  when  the  Pleiades  culminated  at  mid- 
night ;  and  the  assumption  of  many  ancient  and 
modem  writers^  that  the  Isia  came,  in  the  course 
of  time,  to  be  held  at  various  seasons  of  the  year, 
must  be  incoirect  It  should  be  remembered  that 
Eratosthenes  only  speaks  from  tradition  when  he 
says  that  the  Isia  were  once  held  in  spring ;  but 
both  he  and  Geminus  testify  to  the  fact  that^  in 
their  day,  the  Isia  were  celebrated  in  the  autwnn ; 
and  the  same  thing  will  be  noticed  as  respects  the 
alleged  dates  of  the  Isia  given  by  other  writers ; 
they  are  generally  connected  with  autumn. 
'  The  Pleiades  must  have  culminated  3213  years 
ago,  forty-five  days  earlier  than  they  now  do.  The 
Festival  of  Durga^  1306  &o.,  fell  on  the  1st  of 
October,  and  the  Isia^  1850  b.c.,  on  the  5th,  and 
Greswell  considers  the  coincidence  as  very  remark* 
able,  and  as  proving  that  the  Hindoos  must  have 
been  guided  by  the  Egyptians^  who  fifty  years 
before  had  instituted  the  Isia^  and  invented  all 
their  myths  relating  to  them.  But  1350  b.o.,  the 
Australian  savages  must  have  held  their  Festival 
of  the  Pleiades  about  the  3d  of  October,  and  in 
that  century  the  Mexicans  must  have  regulated 
their  cycle  on  the  3d  of  October,  if  the  Aztec 
calendar  was  then  in  use.  The  same  coincidence 
is  found  to  exist  between  the  other  two  dates  and 
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the  midnight  cuhnination  of  the  Pleiades.  In  the 
first  centuiy  B.C.,  the  Isia,  the  Australian,  the 
Mexican,  and  probably  the  Celtic  festival  of  the 
year,  or  of  the  cycle  of  the  Pleiades,  must  have 
been  celebrated  almost  simultaneously  on  the  2l8t 
of  October,  and  in  the  4th  century  of  our  era»  they 
must  have  been  almost  simultaneously  celebrated 
on  the  27th  of  October. 

*  Hence  we  have  a  very  remarkable  procession  in 
the  Isia,  in  those  instances  ahnost  exactly  coincid- 
ing with  the  year  of  the  Pleiade& 

'  But  it  may  be  said  that  these  are  only  coinci- 
dences. There  are,  however,  some  facts  to  show 
that  they  are  not  accidental  When  the  Isia  were 
instituted  at  the  beginning  of  October,  the  idea  of 
seed-time  became  attached  to  them,  and  the  Isia 
were  described  as  occurring  in  s^d-time  in  the 
calendar.  But  the  Isia  moved  on  in  the  course  of 
time  so  palpably,  that  they  were  held  after  seed- 
time was  nearly  over.  This  has  already  attracted 
attention,  as  showing  a  change  in  the  date  of  the 
Isia,  as  well  as  proving  the  time  of  their  institu- 
tion.  Couple  with  these  facts  what  we  have 
already  seen,  that  Athyr  and  Taurus  are  synony- 
mous ;  that  classical  writers  describe  Athyr  as 
"  the  month  when  the  Pleiades  are  most  distinct/^ 
and  I  think  it  will  be  conceded  that  these  are 
coincidences  that  at  least  deserve  very  careful 
inquiry. 

'  But  the  Celtic  race  appear  to  have  had  a  cyde 
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'  of  thirty  years^  and  the  Mexicans  one  of  fity-two 
'  years  regulated  by  Tauros  or  the  Pleiades.  Is  it 
'  not  a  little  remarkable  that  the  Apis  and  Mnevis 
'  cycles  were  cycles  of  the  BuU,  and  that  at  the  end 
'  the  Apis  cyclci  the  BuU  Apis  was  drowned  in  the 
'  Nile  ?    It  may  yet  be  foimd  that  the  Mexicans 

*  and  the  Egyptians  had  precisely  the  same  simple 
'  mode  of  regulating  their  eraa,  by  tie  midnight  cul- 
'  mination  of  the  stars  in  Taurua 

'  I  now  torn  from  the  calendar  of  the  Egyptians 
'to  that  of  the  Hindoos^  in  which  we  can  find 
<  unmistakable  traces  of  the  past  existence  and 
'influence  of  the  primeval  year  of  Taurua  The 
'  worship  of  Durga  is  supposed  to  have,  about  the 
'  yearB.c.  1306,  been  borrowed  from  the  Eigyptian% 

*  and  to  have  been  introduced  into  India  with  the 
'  astronomical  theories  of  Egyptian  science. 

*  I  give  below  two  very  remarkable  passages  from 
'  Oreswell's  works,  which,  in  connexion  with  this 
'  subject^  are  well  worthy  of  a  perusal^   His  assump- 

I  •  •<  The  history  of  the  calendar  and  of  its  yarioiu  changes  hrings 
"  many  proofs  of  this  influence  to  light ;  and  these  discoveries  are 
•<  among  the  most  important  and  the  most  interesting  fruits  of  our 
'*  researches.  Who  would  believe,  a  priori,  that  the  fable  of  Osiris 
"  and  IsiB  should  no  sooner  have  been  invented  in  Egypt,  and  aaso- 
"  dated  with  certain  rites  and  observances  there,  than  that  the  very 
'*  same  fable,  attended  with  similar  observances  signalized  and  per- 
"  petuated  by  similar  changes  and  corrections  of  the  calendar  also, 
"  critically  accommodated  to  what  had  taken  place  in  Egypt,  in  less 
**  than  fifty  years  afterwards  should  be  found,  merely  in  a  different 
''dress  and  under  a  different  name^  in  India,  Phrygia,  Cyprus, 
"  Arabia,  Greece,  and  elsewhere  ?  in  quarters  of  the  world  greatly 
**  removed  from  Egypt,  and  between  which  and  Egypt  we  should 
*'  not  have  supposed  that^  at  this  early  period  of  the  history  of  each. 
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tionfi^  however,  are  open  to  a  good  deal  of  doubt 
The  rites  of  Isis  and  Osiriai,  and  of  the  Hindoo 
Dniga^  are  the  same  as  those  of  the  Oerman  (God- 
dess of  Death,  of  the  Yucatan  god  Mam  (the 
ancestor  or  grandfather),  and  of  the  Fiji  god  of 
Bulu,  the  worid  of  spirits.  All  these  deities^  with 
Pluto,  Ceres,  and  other  funereal  patrons  of  agricul- 
ture^ sprang  from  the  primeval  festival  of  first 
fruits  and  of  the  dead — a  festival  which  was  sub- 
sequently converted  into  celebration  in  honour  of 
a  god,  and  yet  still  preserved  through  thousands 
of  years  its  primitive  and  peculiar  characteristics. 
Nor  was  the  Hindoo  calendar  based  on  the  astro^ 

**  there  could  have  been  any  communication.  The  fact  to  which  we 
*^  allude,  boweror,  ia  certain ;  being  atteated  by  tbe  evidence  ol  the 
**  calendar  itaelf. 

'  <*  At  present,  as  our  subject  requires,  we  must  confine  ourselyes  to 
"  the  influflftoe  exercised  by  Egypt  over  its  oontempomiea  in  a  imch 
'*  less  objectionable  way ;  t.e.,  as  the  centre  of  knowledge  and  science; 
<*  where  all  great  and  useful  discoveries,  all  influential  and  perma- 
**  nent  ehanges,  in  the  principles  or  details  of  ttM  leckoniag  oi  time, 
**  first  took  their  rise  ;  and  from  whence  they  were  extended  to  th^ 
**  rest  of  the  world." 

'  "  It  has  been  already  explained  that  the  earliest  correotion  of  the 
*' primitive  calendar  among  the  Hindoos  of  antiquity  was  made 
**  L.U.  2699,  B.O.  1306,  nra  eye.  2701 :  and  that  the  first  idea  of  this 
*'  correotion  must  have  been  derived  from  the  Egyptian  (if  eorrection 
**  that  could  be  called),  which  took  place  in  Egypt  b.o.  1850,  »ra  eye. 
**  2667,  along  with  the  introduction  of  tlie  worship  of  Osiris  and 
**  Isis ;  the  proof  of  this  connexion  between  the  Egyptian  correction 
**  of  earlier  and  the  Hindoo  one  of  later  date  being  supplied  by  the 
"  fact  that  the  Hindoo  correction  was  attached  to  the  17th  of  the 
«« primitive  Athyr,  isra  eye.  2657 ;  and  that  the  Indian  eorrection 
was  associated  from  that  time  forward  with  the  worshq>  of 
Dennfls  and  Durga,  as  tlie  Egyptian  was  with  that  of  Osiris  and 
'*  Isis ;  and  that  the  Indian  DeunHs  and  Durga  were  abaofattely  the 
'*same  kind  of  conceptions  and  impersonatioiis  in  India  as  Osiris 
«<  and  Isis  in  E^pt." ' 


<• 
«< 
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nomical  science  of  the  Egyptdans ;  the  arguments 
in  fiftvonr  of  such  a  view  would  connect  the  calen- 
dar of  the  AustialianSy  the  Pacific  Lalanders,  th^ 
Mexicans,  and  the  Celts  with  that  of  the  Egyptians. 

'  This  primeval  calendaTi  with  all  its  universal 
myths,  was  a  heritage  of  all  nations,  and  derived 
from  the  same  common  source  to  which  the  Egyp- 
tians owed  their  knowledge  of  the  primitive  year. 

'  It  appears  that  prior  to  B.a  1306,  the  Hindoo 
festival  of  Durga,  then  attached  as  now  to  the 
autumnal  equinox,  and  to  the  ninth  day  of  the 
moon,  had  been  regulated  by  some  other  system. 
From  that  time  forth  the  new  year's  festival  of 
Durga  ceased  to  be  regulated  by  the  Pleiades,  and 
became  fixed  by  its  relation  to  the  tropical  year. 

'  Let  us  suppose  that  the  yeax  having  been  sidereal, 
and  therefore  progressive,  the  new  year's  festival 
became  fixed.  It  is  manifest  that  unless  the 
cxriginal  sjrstem  of  the  calendar  were  also  changed, 
the  months  would  still  move  onward  as  before,  and 
the  first  month  in  2000  years  would  become  the 
second  month,  and  the  last  mouth  would  become 
the  first  This  is  exactly  what  we  find  to  be  the 
case.  In  ro.  1306,  the  monUis  first  obtained  their 
names,  but  these  names  the  Hindoos  state  had  re- 
ference to  contemporary  astronomical  phenomena. 
This  Bentley  assumes  to  have  been  the  case.  At 
that  date,  Cartica  or  Cartiguey,  the  month  of  the 
Pleiades,  was  the  first  month,  and  coincided  then 
with  our  present  October.    Bailly,  as  we  have  seen, 
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suggests  that  when  that  name  was  imposed,  the 
year  must  have  been  in  some  way  r^ulated  by  the 
rising  or  setting  of  the  Pleiades  in  Cartica.  I  have 
akeady  conjectured  that  Carticeya,  the  Hindoo  god 
of  war,  was  a  mythical  embodiment  of  the  year  of 
the  Pleiades^  and  this  I  inferred  solely  from  his 
name  (which  has  apparently  escaped  observation 
hitherto)  and  from  his  emblems  as  they  are  given 
to  us  by  Sir  William  Jonea 

'  But  little  question  can  exist  that  my  conjecture 
is  correct^  as  when  it  was  made,  the  connexion  of 
CSarticeya  with  the  beginning  of  the  Hindoo  year 
and  with  the  month  of  Cartica  was  unknown  to 
me.  '^Mr.  Bentley  has  mentioned  several  facta 
''connected  with  this  month,  and  under  this  name, 
**  from  which  we  may  infer  that  it  must  have  re- 
**  ceived  its  name  at  this  time,  or  have  been  sup- 
**  posed  to  have  done  so.  He  tells  us  that  to  render 
<*  this  designation  of  ELartika,  as  the  first  month, 
'*  the  more  remarkable,  and  the  more  eflfectually  to 
''  perpetuate  the  memory  of  it^  they  fabled  the  birth 
**  of  Kartikeya,  the  Hindoo  Mars,  or  God  of  War, 
**m  this  month,  whom  he  considers  nevertheless 
**  only  a  personification  of  the  year,  as  beginning 
**  in  this  month.'' 

' ''  We  may  perceive  a  reason  f €^  connecting  the 
''  birth  of  their  Mars  with  the  autumnal  equinox, 
^  because  that  was  the  beginning  of  the  military 
**  season  in  India."  On  this  point  I  trust  a  very 
difierent  solution,  suggested  by  me,  will  not  be 
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considered  less  satis&ctoiy  than  that  which  I 
have  quoted.  At  the  festival  of  ElartikeTa  at 
beginning  of  October,  **  it  was  usual  to  represent 
^  him  riding  on  a  peacock ;  which  Mr.  Bentley  ex- 
^plains  of  his  leading  on  the  year,  followed  by  the 
^ stars  and  planets  in  his  train;  and  various 
^  epithets  were  familiarly  applied  to  him,  all 
^  founded  on  the  same  supposition  of  the  relation  of 
^  priority  or  precedence,  in  which  he  stood  to  the 
^  year,  and  to  everything  most  closely  connected 
**  with  the  year  * 

'  Hence,  we  find  that  Ra  1806,  when  the  Pleiades 
culminated  at  midnight  at  the  beginning  of  Octo- 
ber, the  Hindoo  year  began  with  the  month  of  the 
Pleiades ;  and  that  then,  or  soon  after  the  festival 
of  Carticeya^  the  god  of  the  Pleiades  was  fixed  at 
the  beginning  of  Cartica^  and  was  a  new  yearns 
£BstivaL  Under  these  circumstances,  after  all  that 
we  have  seen  tending  to  this  conclusion,  it  is 
difficult  to  avoid  the  inference,  that  as  the  Austra- 
lians must  have  celebrated  their  festival  of  the 
Pleiades  Ra  1306,  at  the  time  that  the  Hindoos 
held  their  festival  of  the  God  of  the  Pleiades,  they 
were  each  using  a  primitive  calendar^  v^ich  must 
have  been  inherited  from  a  common  source  hy  the 
Effyptians,  the  Hindoos,  the  Aztecs,  and  the  Aus- 
tralians. 

*  But  it  is  manifest  that  the  Hindoo  calendar  still 
bears  the  evidence  of  its  having  been  originally 
based  on  a  sidereal  and  progressive  year.    In  spite 
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of  tihe  new  year's  festivBl  becoming  fixed  to  the 
autumnal  equinox,  the  months  have  actually  moved 
on  in  an  equal  ratio  with  the  procession  of  tiie 
year  of  the  Pleiades.  Cartica^  whidi  began  about 
the  time  of  the  culmination  of  the  Pleiades  lit 
midnight,  B.o«  1306,  i.e.  at  the  beginning  of  October, 
now  begins  in  the  middle  of  November  in  the 
Camatic  calendar,  and  in  other  instances  near  the 
time  of  the  acronycal  rising  of  the  Pleiades,  about 
the  19th  of  October.  It  has  ceased  to  be  the  first; 
and  has  become  the  second  month ;  and  Aawina^ 
the  twelfth  month  of  the  year  3000  years  ago,  is 
now  the  first  month. 

'  Nor  was  this  progressive  character  of  the 
calendar  unknown  to  the  Hindoos,  who,  however, 
like  the  Egyptians^  and  most  nations  of  antiquity, 
for  some  strange  reason,  involved  the  subject  in 
myths  probably  often  unintelligible  to  the.  initiated 
themselves. 

*  Sir  William  Jones  says,  "  Although  M.  de  Grentil 
**  assures  us  that  the  modem  Hindoos  believe  a 
**  complete  revolution  of  the  stars  to  be  made  in 
'^2400  years,  or  44  seconds  of  a  degree  to  be 
**  passed  in  one  year,  yet  we  have  reason  to  think 
^  that  the  old  Indian  astronomers  had  made  a  more 
^  accurate  calculation,  but  concealed  their  knaoh 
"  ledge  from  the  people  under  the  veil  of  14:  Men-^ 
*^  wantarasy  71  divine  ages,  compoimd  cycles  and 
'^  years  of  different  sorts,  from  l^ese  of  Brahmai  to 
^  those  of  Patala  or  the  infernal  regions/' 
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*  Sir  William  Jones  suggests  that  many  Hindoo 
myths  wiU  be  found  to  be  astronomical  truths, 
veiled  under  a  garb  of  mystery,  and  he  cites  the 
following  mjTth  as  probably  referring  to  their 
calendar : — 

*  They  believe  that  "  in  every  1000  divine  ages, 
''or  in  every  day  of  Brama,  14  Menus  are  suc- 
"cessively  invested  with  the  sovereignty  of  the 
''earth:  each  Menu,  they  suppose,  transmits  his 
"  empire  to  hi.  «,i>b  and  paoi,  dmiiig  .  period 
•'  of  n  avine  agee ;  a»d  sueh  a  period  they  eaU  . 
"  Menwantara.'' 

'  Let  us  apply  the  primitive  year  of  the  Pleiades 
to  this  enigma,  and  the  solution  is  perfectly  clear. 
In  every  1000  years  14  days  are  gained^  and  1 
day  is  gained  in  every  71  years. 

'  Hence  it  is  plain  that  this  must  have  referred  to 
a  sidereal  year,  which,  it  is  equally  evident,  must 
have  been  the  primitive  year  of  the  Pleiades. 

'The  same  conclusions  to  which  we  have  been 
led  by  an  analysis  of  the  dates  of  the  festival  that 
marked  the  season  of  "  the  Pleiades  above,"  will 
follow  also,  I  believe,  from  a  careful  examination  of 
the  times  of  observance  of  the  second  festival  As 
fjEur  as  I  have  had  data  to  guide  me,  I  have  found 
that  in  remote  antiquity,  in  several  instances,  the 
latter  was  held  more  than  a  month  earlier  than  the 
date  assigned  to  it  at  the  beginning  of  our  era ; 
and  that  hence  it  must  have  shared  in  the  pro- 
gressive tendency  of  the  primitive  year. 
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'  I  believe  it  will  be  found  that  the  eyidence  of 

*  the  lunar  and  sidereal  mansions  of  the  ancients 

*  tends  also  in  the  same  direction,  as  they  seem  to 

*  evince  this  progressive  character  in  relation  to  the 

*  seasons^  and  to  the  natural  year.     For  instance, 

*  Cartica  (the  Pleiades)  which  was  once  the  firsts  is 
'now  the  third  Hindoo  mansion.     But  this  is  a 

*  matter  which  I  must  leave  to  astronomersi,  or  at 

*  least  must  reserve  any  further  remarks  for  a  fature 
'  occasion.' 


SIZE  AND  FIGURE  OF  THE  EARTH ;  by  rm 
Ordnance  Subvet  Officers. 

In  the  course  of  1866  a  noble  volume  was  pub- 
lished by  the  Ordnance  Survey  Office  at  South- 
ampton,  under  the  direction  of  Ciolonel  Sir  Henry 
James^  RK,  professing  only  to  give  'comparisons 

*  of  the  standards  of  length  of  England^  France, 

*  Belgium,  Prussia,  Bussia,  India,  and  Australia.' 

This  was  indeed,  in  itself  a  most  important  work 
for  perfectdng  our  knowledge  of  the  sire  and  shape 
of  the  earth ;  for  the  standards  alluded  to  were  the 
standard  bars  of  reference  employed  by  each  of  the 
above-named  coimtries,  in  their  measures  of  arcs  of 
the  meridian  in  their  respective  parts  of  the  world ; 
and  they  had  never  been  thus  directly  and  collec- 
tively compared  before. 

The  comparisons  appear  to  have  been  conducted 
with  unrivalled  skill  by  Captain  A.  R  Caarke,  RR  ; 
and  after  he  had  brought  his  long  labours  therein  to 
a  successful  conclusion,  he  appears,  with  all  the  zeal 
that  might  be  expected  from  an  accomplished 
mathematician,  to  have  hastened  to  employ  usefully 
these  new  and  most  exact  data  in  correcting,  where 

VOL.  IL  2  F 
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necessary,  the  results  of  all  former  arc-of-the-meridian 
measures ;  and  thence  deducing  anew  the  chief 
elements  for  the  size  and  figure  of  the  earth. 

Working  as  the  learned  Captain  has  done  in  this 
instance,  with  better  and  fuller  materials  than  any 
of  his  predecessors,  his  results  on  this  occasion  must 
claim  more  confidence  than  any  which  have  ever 
been  put  before  the  public  ;  and  they  stand  thus, — 

ELEMENTS  OF  THE  FIGURE  OF  THE  EARTH. 

Brltiah  inehea.         Ft«iich  metrM. 


PoUr  Mmi-azis, .        ...»     250,241,148* 
Equatorial  mmi-azis  in  longitiide 

10^  34' East,  .        .        .        .     ii*     251,116,200* 
Equatorial  aemi-axia  in  longitude 

105*'  34'  Eait,                  .        .     »     251,039,664* 

»  6,356,068* 
-  6,378,294* 
«  6,376»350* 

The  Equatorial  compreaaon  hence  arising  . 
The  grealeat  Polar  eompieaaion  being 
The  least            „                  „ 

.     =     1-3270* 
.     «     1-  313* 
.     »     1-  286* 

The  mean            „                    „                            neari; 

r     =     1-  300* 

Hence,  too,  it  is  computed,  that  the  meridian 
quadrant  passing  through  Paris,  does  not  contain 
exactly  10,000,000  times  the  length  of  the  standard 
French  metre,  but  10,001,472  times  that  quantity. 
And  in  fact  there  is  another  quadrant  of  the  earth, 
very  distant  too  from  Paris,  which  may  put  in  a 
claim  for  being  more  worthy  than  the  meridian  of 
Pans  as  a  reference  for  the  length  of  the  French 
metre,  viz.,  the  quadrant  in  longitude  lOS""  34^  east; 
for  that  quadrant,  Captain  Clarke  computes  to  be 
10,000,024'  metres  long. 

But  this  peculiar  result  depending  on  the  last 
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refinement  in  the  theoretical  treatment  of  earth 
measures^  whereby  the  ellipticity  of  the  equator  has 
been,  or  is  supposed  to  be^  discovered, — and  not 
being  veiy  overpoweriDgly  attested  to  by  all  the 
numerical  results,  Captain  Clarke  computes  these 
again  on  the  older  doctrine  of  a  spheroid  of  revolu- 
tion simply ;  and  then  finds,  for 

Britfah  ischM.        Froneh  oMtn*. 
The  PoUr  aemi-azii,  .     «     250,261,452*  »  6,356,584* 

And  the  EqiuitorUl  semi-azia,      »     251,112,744-  -  6,878,206- 

The  Polar  compression  being  nearly  .         ...     a     1-204* 

and  where  any  meridian  quadrant  will  contain  more 
than  1000  too  many  metres ;  or  show  the  celebrated 
French  standard  of  length  to  be  most  sensibly 
smaller  than  it  is  usually  given  out  to  be. 

The  above  few  numbers  eiq)ressing  the  lengths 
of  the  several  axes  of  the  earth,  contain  the  quint- 
essence of  all  the  best  observations  and  measures 
which  have  been  made  towards  that  end  by  the 
whole  human  race,  since  the  birth  of  modem  science 
down  to  the  present  day.  They  are  based  therefore 
on  such  an  enormous  amount  of  work  performed  by 
tiie  best  men  of  all  countries^  and  operating  over  a 
large  part  of  the  earth,  that  we  may  consider  that 
no  fature  more  extended  surveys  are  likely  to  alter 
the  statements  mucL  In  fieu^t^  as  a  pure  mathe- 
matician would  like  to  have  the  earth  described,  he 
need  go  no  further,  or  ask  for  no  more,  than  the 
above  numbers  representing  linear  measures  for 
showing  size  and  shapa 
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But  in  the  present  day  there  are  growing  inquiries 
for  something  else  of  another  kind ;  and  therefore 
Sir  Henry  James  has  very  properly  added  a  notice 
on  the  Specific  Gravity  of  the  Earth ;  stating  that 
Dr.  Maskelyne  in  1774,  by  observations  on  the  at- 
traction of  the  mountain  Schehalien  in  Scotland, 
made  that  earth-quantity  =  4*90  (times  the  weight 
of  water) ;  and  that  in  1855  a  party  of  the  Ord- 
nance Surveyors  under  his.  Sir  Henry  James's, 
direction,  made  similar  observations  on  the  hill  of 
Arthur's  Seat,  near  Edinburgh,  and  found  the  earth- 
quantity  =  5*316. 

Sir  Henry  James  probably  stopped  at  this  point, 
because  there  were  no  other  cases  to  mention  of  the 
earth's  specific  gravity  being  determined  by  Ord- 
nance-Survey  observations  on  British  mountains. 
But  he  has  thereby  left  us  with  a  rather  one-sided 
impression  of  what  the  real  numerical  value  of  that 
all-important  physical  feature  is  likely  to  be ;  for 
the  Astronomer-Royal's  experiment  on  the  subject 
in  the  Harton  Colliery  pit^ — ^in  1855  also, — gave 
6*565  ;  and  the  very  extensive  experiments  of  the 
late  Francis  Baily  with  the  Cavendish  apparatus,  in 
1842,  gave  5*675;  as  described  in  the  fourteenth 
volume  of  the  Memoirs  of  the  Royal  Astronomical 
Society ;  and  in  the  opinion  of  many  persons,  form- 

nature,  that  has  ever  yet  been  attained  by  any  one 
experimenter. 

The  quantities  are  evidently  all  rather  rough,  in 
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spite  of  their  being  taken  to  three  places  of  decimals^ 
and  it  is  to  be  hoped  that  posterity  will  obtain 
better  and  smoother  results;  but  meanwhile  we 
may  assuredly  expect  that  the  true  quantity  in 
fact  will  be  closer  to  a  mean  of  the  whole  of  the 
above  statements^  than  to  the  mountain  observations 
quoted,  only.  And  if  we  assign  half  weight  to  the 
earliest  observation  on  account  of  its  rudeness, — ^the 
mean  of  the  whole  variety  of  results  now  brought 
together,  comes  to  5*7  ;  which  numbers  we  prefer 
therefore  to  adopts  as  the  best  interim  determination 
for  the  specific  gravity,  or  'mean  density,'  of  the 
whole  earth. 


ON  THE  SACBED  HEBBEW  STANDABDS  OF 
WEIGHTS  AND  MEASUBES. 

THE  SACBED  CUBIT. 

Bomb  preliminary  knowledge  of  this  subject  is 
necessary  in  following  oat  any  discussion  of  Great 
Pyramid  metrology ;  and  as  the  authorities  are  often 
not  easy  to  refer  to,  very  various  in  their  conclu- 
sions, and  rather  imperfect  in  one  or  two  points^ — 
a  condensed  statement  of  how  the  question  may 
now  be  considered  to  stand,  will  probably  not  be 
unacceptable  to  the  general  reader. 

In  each  department  of  the  old  Hebrew  metrologyi 
the  names  and  relative  values  of  the  measures,  are 
comparatively  easy  and  certain  to  arrive  at ;  but 
the  absolute  values,  extremely  difficult  Thus  in 
linear  measure,— the  chief  standard  of  length,  with- 
out  doubt  amongst  all  authors  is  by  name  the 
cubit ;  and  as  that  word  appears  again  and  again  in 
the  Hebrew  Scriptures,  all  readers  of  the  Bible  feel 
assured  that  it  does  express  a  sacred  measure  of 
length. 

But  the  moment  we  apply  to  any  of  the  same 
authors  for  the  actual  length  of  such  cubit^  in  terms 
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of  some  known  modem  measure,  as  British  inches,— 
they,  the  authors,  are  found  at  variance  with  each 
other,  and  di£Eering  in  their  asserted  valuecf,  any- 
where between  42  and  12  inches.  The  reasons  for 
theae  immeBse  discrepanciea  are  partly,-that  there 
is,  in  the  Bible,  no  ample  mention  upon  which  the 
absolute  length  of  any  cubit  can  be  at  once  de* 
termined ;  and,  partly, — ^that  in  the  course  of  the 
long  scriptural  history  there  inscribed  by  a  series 
of  different  hands,  during  a  long  succession  of  ages 
and  continued  reconstructions  of  the  Hebrew  nation 
on  yarioiiB  modek,  and  in  many  land8,-two  and 
even  three  different  cubits  are  alluded  to.  Hence 
arises  a  necessity  for  distinguishing  the  dates,  or 
occasions  when  each  separate  cubit  was  employed ; 
and  from  such  investigation  pursued  by  many  ex> 
plorers,  has  arisen  a  very  extensive  belief  as  to  one 
particular  length  of  cubit  having  been,  more  than 
any  other,  the  cubit  of  the  inspired  foimders  and 
directors  of  the  Israelite  people. 

What,  then,  was  the  length  of  that  cubit,  to  be 
called,  for  distinction's  sake,  as  well  as  of  its  own 
right,  '  the  sacred  cubit  r 

The  venerable  Bishop  Cumberland,  of  Peter- 
borough, in  1685, — ^whose  idea  of  Scripture  *  wei^its 
*  and  measures,'  is  printed  as  an  appendix  to  many 
of  the  Bibles  published  by  authority  in  this  country, 
— despairing  of  any  more  certain  or  direct  process, — 
merely  vmagined,  that  the  sacred  cubit  must  have 
been  the  same  as  the  old  idolatrous  Egyptian  cubit ; 
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and  then  adopted  the  only  published  length  of  that 
standard,  which  he  could  get^ — ^unfortunately  a  very 
erroneous  one^  viz.,  21*888  British  inches,— for  the 
length  of  the  sacred  cubit  of  the  Bible. 

The  Rev.  J.  R.  Beard,  DD.,  m  Dr.  Eitto's  Bible 

m 

Oychpwdia,  150  years  after  Bishop  Cumberland, 
has  found  no  better  principle  of  research  or  method 
of  discovery ;  for  he  says^  plainly  and  precisely, — 
^  As  we  have  no  unit  of  measure  given  us  in  the 
'  Scriptures,  nor  preserved  to  us  in  the  remains 

*  of  any  Hebrew  building,  and  as  neither  the  Bab- 
'  bins  nor  Josephus  afford  the  information  we  want^ 

*  we  have  no  resource  but  to  apply  for  information 
^  to  the  measures  of  length  used  in  other  countriea 
'  We  go  to  the  Egyptians.  The  larger  Egyptian 
'  cubit  contained  about  234*333  Parisian  lines,  the 
'  shorter  about  204*8.  According  to  this,  the  Hebrew 

*  measures  of  length  were  these — 

«  Sacred  cubit,      »  234*333  ParisiAii  lines  »  20*81  Britiah  inchea. 
•  Common  cubit,  «  204*8      Pariaian  lines  a  18*19  Britiali  inchea.' 

Again,  the  Rev.  William  Latham  Bevan,  M.A.,  in 
Dr.  Smith's  Dictionary  of  the  Bible,  goes  over 
nearly  the  same  ground,  adding  thereto  the  deter- 
minations of  several  modem  German  scholars, — ^very 
ingenious,  though  on  equally  irrelevant  data  to  any- 
thing either  contained  in  the  Scriptures,  or  connected 
with  the  Hebrews;  and, — ^after  hinting  that  the 
sacred  cubit  may  be  only  1 5,  and  possibly  not  more 
than  12  inches  long,— concludes  finally  for  a  length 
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equal  to  19*0515  British  inchea^  He  also  declares 
that  its  origm  miist  probably  have  been  trivial  and 
unimportant ;  being  most  likely  derived  from  some 
parts  of  the  human  body,  as  with  the  measures  of 
other  then  contemporary  nations. 

Now  while  these  several  authors  themselves  confess 
that  their  materials  are  insufficient  for  a  safe  conclu- 
sion, and  do  bring  out  such  mutuaUy  conflicting, 
and  irenerally  uninteresting  results,— it  has  been  a 
.ntTof  .^e  eon^h, ,».  L  ao»e  of  tbe« 
eminent  men  have  taken  the  smallest  notice  of  the 
admirable  Dissertation  by  Sir  Isaac  Newton  an 
C^'fo,  reproduced  in  this  volume,  pp.  341-366  ;  and 
alike  noticeable  for  the  author,  the  thoroughness  of 
his  treatment  of  the  subject^  and  the  grandeur  of  the 
result  there  brought  out  for  the  sacred  Hebrew 
standard — when  stiU  further  examined  by  the  light 
of  modem  science,  as  it  has  advanced  since  Sir 
Isaac's  day. 

One  of  the  proximate  causes  of  Sir  Isaac's  remark- 
able success,  in  having  apparently  reached  the  true, 
and  only,  foundation  on  which  subsequent  investiga- 
tors can  build  securely, — seems  to  have  been, — his 
dear  perception  of  the  radical  antithesis^  in  ideas^ 

^  This  it  by  no  meani  a  solitary  instance  amongst  writers  on  Hebrew 
metrology,— immediately  after  declaring  that  they  are  uncertain  to  the 
amount  of  sereral  units,— yet  adopting  and  insisting  on  one  particular 
length,  exactly  defined  to  the  l-10,000th  pert  of  one  of  the  same  units. 
But  it  is  not  an  honest  representation  of  the  state  of  the  subject  to  set 
before  weaker  brethren ;  who  are  led  to  belieye  that  there  can  be  but 
little  more  to  discover,  where  the  required  length  appears  to  be  already 
known  to  the  himdredth  part  of  a  hair's-breadth. 
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association,  employment,  and  more  particolarly,  in 
the  essence  of  length, — ^though  their  names  as  cubits 
were  the  same,  —  between  the  *  sacred  Hebrew 
*  culnt,'  and  the  '  profiEme  Egyptian  cubit' 

The  latter  he  proved  to  have  been  very  nearly 
20*7  inches  in  length :  and  our  measures  on  p.  341, 
indicate  that  he  was  remarkably  dose  to  the  trutL 

But  the  former  cubit  he  finds  very  different^  and 
by  his  five  successive  methods  of  approach  ascertains 
to  be — 

Ilnfc,  between         •    23*28  and  27*94  Britiflh  Indhee. 
Second,     „  .    23*3      „    27'9  „ 

Third,       „  .     2480    „     26-02  „ 

Fonrth,    M  .     24*91    „    25*68  „ 

and  fifth,  somewhere  near  24*82. 

The  mean  of  all  which  numbers  amounts  to  25*07 
British  inches. 

The  sacred  cubit,  then,  of  the  Hebrews,  in  the  time 
of  Moses — according  to  Sir  Isaac  Newton— was  equal 
to  25-07  British  inches,  with  a  probable  error  of  pei- 
haps  +'1.  And  what  do  we  find  within  those  limits, 
and  therefore  perfectly  without  the  Egyptian  cubit  ? 

my  this  really  glorious  consummation  for  the 
geodesical  science  of  the  present  day  to  have  brought 
to  light  (and  first  through  the  late  John  Taylor), 
viz.,  that  a  length  of  25*025  British  inches,  or 
practically  the  sacred  Hebrew  cubit,  is  exactly  one- 
ten-millionth  of  the  earth's  semi-axis  of  rotation ; 
and  that  is  the  very  best  mode  of  reference  to  the 
earth-ball  as  a  whole,— for  a  linear  standard  through 
all  time, — that  the  highest  science  of  the  existing 
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age  of  the  w<ald  has  yet  stmck  out,  or  can  imagine. 
In  a  won],  the  sacted  eubit  thus  realized  fonns  an 
instance  of  the  moet  advanced  and  perfected  human 
Bcience,  snj^rting  the  tmeet,  pnroBl^  and  moat 
andent  religion  ;  while  a  linear  standard,  which  the 
chosen  people  in  the  earlier  ages  of  the  world  were 
merely  told  hy  maxim  to  look  on  as  sacred,  cont- 
pared  with  other  cubits  of  other  lengths, — is  proved 
by  the  progress  of  human  learning,  in  the  latter 
ages  of  time,  to  have  had,  and  still  to  have,  a  philo> 
sophic  merit  about  it^  which  no  men  or  nations  at 
the  time  it  was  first  produced,  or  within  several 
thousand  years  thereof,  could  have  possibly  thought 
of  for  themselves. 

Hence  we  feel  boimd  to  ^ve  a  fair  hjrpothetic  trial, 
connected  with  aU  Hebrew  weights  and  measures^ 
to  Sir  Isaac  Newton's  length  of  the  sacred  cubit, — 
say  26'026  British  inchee^ — and  to  its  being  the 
necessary  beginning,  exponent,  example,  and  in- 
separable accompaniment  everywhere  of  the  sacred 
system.  If  we  are  wrong  in  ao  doing ;  t.e.,  if  the 
length  given  above  is  not  the  real  length  of  the 
sacred  cubit^  nor  anything  at  all  near  it, — we  shall 
soon  be  convicted  of  our  error,  on  attempting  to 
deduce  the  sacred  Hebrew  measures  of  weight  and 
capacity  therefrom ;  instead  of  firom  the  22',  or  19*, 
or  15',  inch  cubits  of  other  men.  But  if  we  are  right, 
something  else,  also  noble  and  pointedly  convincing 
of  a  more  than  human  origin,  for  those  measures, 
may  be  expected  to  appear.     Let  us  first  however 


462  THB  8ACRBD  HEBREW  STANDARDS    [SSCT.  V. 


their  cubical  contents  by  the  quantity  of 
water  they  displaced^  and  having  also  confirmed 
that  observation  by  ^  reference  to  the  stated  weight 
of  1  log  of  water  being  equal  to  61  barley-corns — 
announces  that 

RrftiBh 
oobie  IncliM. 

1  bath  «  4*43  EngUah  gaUons,     .        .        .        .  »  1239* 

while  M.  Boeckh  announces 

1  bath  «  8-67  Englirii  galloDS,     .        .        .        .  «  2434* 

and  Bishop  Cumberland  announces 

1  bath  es  7  wine  gallons  4  pints  15  cubic  inches,     «  1748* 

The  mean  of  all  these  very  different  results, 
gives — 

1  bath,      ....     a     1,807  British  cubic  inches, 
1  homer,  ....     a  18,070  „ 

and  1  layer,     ....     a  72,280  „ 

probably  not  very  far  from  the  truth. 

Now  John  Taylor  had  his  reasons  for  considering 
the  laver  =  71,329  British  inches ;  and  we  are  in- 
clined to  add,  that  if, — ^in  terms  of  inches^  each  '001 
longer  than  a  British  inch,  and  of  which  longer  inches 
the  sacred  cubit  held  25, — ^the  laver  should  be  found 
to  contain  71,250  cubic  inches — or  abundantly  within 
the  three  measured  determinations  above  given — it 
would  be  most  remarkable  as  an  expression  for  the 
capacity  and  specific  gravity  of  the  whole  globe  of 
the  earth, — ^a  problem  of  surpassing  difficulty  even 
to  the  most  advanced  science  of  the  present  day, 
yet  precisely  apposite  to  the  purpose  in  hand,  and 
ennobling  to  the  soul  of  man  to  contemplate.  (VoL 
iii.  p.  152.) 
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But  such  a  result  is  not  to  be  admitted,  except  on 
data  much  more  precise  than  any  of  thoBe  above 
quoted ;  and  we  have  not  bad  as  yet  any  Bible 
authority  at  all,  for  the  absolute  value ;  nor  for  the 
laver  being  considered,  more  than  any  other  size  of 
vessel,  the  standard  of  the  system ;  from  which 
standard,  the  other  mentioned  measures  are  deriva- 
tions only  for  common  purposes.  Yet,  such  testimony 
exists,  aa  we  believe,  in  Sacred  Scripture,  and  in 
rigorous  connexion  with  the  linear  proportions  of 
the  sacred  cubit,  as  already  laid  down ;  and  thu^ — 

Of  all  the  contents  of  the  Tabernacle  of  the  Con- 
gregation, prepared  by  Moses  in  the  wilderness 
none  was  so  sacred  as  *  the  Ark  of  the  Covenant'  It 
was  kept  ia  the  Holiest  of  Holies ;  occupied  its 
chief  apace  ;  and  was  never  to  be  looked  on  by  any 
but  the  High  Priest  alone,  even  during  a  journey. 
Near  it  was  placed  an  epbah  measure ;  and  outside 
its  compartment,  aa  Michaelis  has  shown,  were 
various  other  standards  of  measure ;  but  no  metro- 
logical  purpose,  that  we  are  aware  oi,  has  hitherto 
been  assigned  to  the  ark  itself.  As  its  original 
name,  '  area '  implies,  it  was  a  box  or  chest :  and 
its  first  stated  purpose  as  such,  was, — to  hold  Uie 
Divine  autograph  of  the  law  written  on  stone. 

This  box,  made  of  shittim,  or  acacia  wood,  was 
lidless ;  though  a  crown  of  gold  was  afterwards 
added  round  about  the  rim,  and  a  separate  or  loose 
lid  was  made  for  it  of  pure  gold,  called  the  mercy- 
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seat.  The  actual  seat,  however — said  to  be  oc- 
casionally occupied  as  a  throne  by  an  expression  of 
the  Divine  presence — was  not  that  lid;  but  was 
formed  by  the  wings  of  two  winged  angels,  con- 
structed in  gold  at  either  end  of  the  lid ;  which 
lid,  at  such  time,  together  with  the  ark  below,  then 
formed  the  footstool^ 

With  the  lower  part  only  of  this  arrangement, 
or  the  ark,  have  we  to  do  ;  and  that  was  in  itself 
(the  loose,  upper,  lid  of  gold  being  removed),  merely 
a  lidless  box,  made  of  a  hard  and  tough  wood, 
derived  fix>m  a  tree  common  to  the  hills  of  Sinai. 

Such  a  shape  and  material  are  not  unusual  for 
large  vessels  of  capacity  measure.  But  then,  what 
was  the  size  of  this  one  ?  The  Scriptures  say,  2*5 
cubits  long,  1*6  cubit  broad,  and  1*5  high. 

Was  this  outside  measure,  or  inside  measure? 
Outside  without  doubt ;  Jirst^  because,  on  the  latter 
supposition,  the  vertical  component  of  the  propor- 
tions would  inevitably  have  been  spoken  of  as  depth, 
and  not  height ;  and  second,  because  the  *lid,  or 
mercy-seat  being  made, — as  duly  stated  in  the 
same  place,  of  only  the  same  length  and  breadth  as 
the  open  box  of  the  Ark, — would  infallibly  have 

>  *The  lid  or  cover  of  the  ark  wte  of  the  same  length  and  Iveadth, 
and  made  of  the  purest  gold.  Over  it»  at  the  two  eztremitiei,  were 
*  two  oherabim,  with  their  faces  tamed  towards  each  other,  and  in- 
'  dined  a  little  towards  the  lid  (otherwise  called  the  mercy-seat). 
'  Their  wings,  which  were  spread  out  over  the  top  of  the  ark,  f onned 
'  the  throne  of  Ood,  the  King  of  Israel,  while  the  ark  itself  was 
«the  footstool  (Exodus  xzr.  10-22;  xxxrii  1-9).'— Kitto's  Bible 
CjfdopmdMh^  p.  214. 
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tumbled  down  into  it,  if  that  lengtli  and  breadth 
had  applied  to  Uiat  box's  inner,  and  not  its  onter 
dimenaionB. 

Hence,  with  the  length  of  the  sacred  cnbit  in  our 
hands,  we  can  immediately  approach  exceedingly 
near  to  the  exact  cubical  contents  of  the  ark.  For, 
although  the  tJiickaess  of  ita  sides  is  not  mentioned 
in  Scripture, — a  knowledge  of  the  size,  shape,  and 
material  of  the  whole,  being  already  given, — the 
limits  within  which  such  thickness  must  be  found, 
are  left  very  narrow  indeed. 

Let  the  thickness  be  assumed,  for  instance,  1*8 
inches ;  and  t^ese  inches  similar  to  those,  of  which 
the  sacred  cubit  contains  26,  and  the  semi-axis  of 
the  earth's  rotation  250  millions ; — ^then  th&  length,  ' 
breadth,  and  depth,  will  be  reduced  from  nn  outside 
of  62-5,  37-5,  and  37'6  inches,  to  an  inside  of  58'9, 
33*9,  and  35*7 :  the  continued  multiplication  of 
which  three  last  quantities  gives,  71,282  cubic  inches 
for  the  capacity  contents  of  the  box. 

Or,  if  we  consider  the  sides  and  ends  1-75  inch 
thick,  and  the  bottom  2  inches, — also  veiy  fair  |m>- 
portions  in  carpentry, — then  the  inside  measures 
are  59"0,  34'0,  and  35'5;  which  yield  for  their 
cubical  contents,  71,213  inches.    Mean  =  71,248. 

Thus  in  any  mode,  almost,  of  practically  con- 
structing the  ark-box,  on  the  data  given  in  the 
Bible,  taken  in  conjunction  with  Sir  Isaac  Newton's 
lengtli  of  the  sacred  cubit, — as  opposed  to  the  pro- 
fane cubits  of  Egypt,  Phoenicia,  Greece,  and  Borne, 
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we  come  extraordinarily  close  upon  that  most  im- 
portant number  of  71,250  cubic  inches.  And  that 
is  not  only  very  near  to  the  mean  of  all  men's  de- 
terminations of  the  contents  of  one  Hebrew  laver, 
or  forty  Hebrew  baths;  but  is  the  very  amount 
also  of  the  coffer  in  the  Great  Pyramid, — ^which 
building,  though  in  Egypt,  will  be  shown  in  voL  iii. 
to  have  been  composed  for  purposes  much  more 
anti-  than  pro-Egyptian ;  and  without  that  nation's 
intelligent  understanding,  or  concurrence.  But 
here  it  is  enough  to  remind,  that  the  precise  theo- 
retical  cubic-contents  value  already  mentioned,  is  so 
remarkably  expressive  of  the  bulk  and  constitution 
of  the  earth  as  a  whole, — that  the  stated  use  of  the 

*  ark'  under  circumstances  of  Divine  presence,  as  a 
footstool^ — instantly  brings  to  our  minds  the  words 
of  the  Lord  in  Isaiah,  and  repeated  in  Acts,  ^  the 

•  earth  is  my  footstool.' 

When  such  remarkable  earth-commensurabilities 
in  size  and  internal  physics,  then,  are  a^ignable  by 
modem  science  to  the  ark  (of  the  Covenant),  on  the 
Scripture  statement  of  its  dimensions, — and  when 
we  add  thereto  the  transcendently  sacred  character 
assigned  by  Moses  to  it.  and  the  extraordinary 
means  applied  to  its  preservation, — we  are  obliged 
to  consider  it  as  the  grand  standard,  and  significant 
origin,  of  all  the  other  Hebrew  measures  of  capa- 
city, which  were  allowed  to  be  derived  by  various 
subdivisions  from  it. 

The  brazen  lavers  of  Solomon,  then,  which  were 
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each  of  them  of  the  Bame  relative,  or  stated  size  as 
the  ark, — i.e.,  forty  bathe  in  contenta, — may  be  con- 
sidered merely  copies  of  the  more  ancient  ark,  as 
to  cubical  bulk,  for  common  metrological  and  other 
purposes ;  and  may,  in  so  far,  remain  at  the  head  of 
our  practical  table,  while  their  more  precious  original 
is  only  to  be  referred  to  on  important  occasionB. 

THE  HOLTEN  SEA. 

If  the  above  principles  are  correct, — they  may 
throw  some  light  on  a  very  much  larger  measure  of 
capacity  still,  once  in  use  among  the  Hebrews  for 
sacred  piuposes, — viz.,  the  '  MoUen  Sea :'  that  huge 
vessel  cast  in  bronze  by  King  Solomon, — and  which 
has  been  restored,  imaginatively,  of  almmt  every 
possible  shape  and  size  by  various  modem  essayist^ 
— but  not  connected  by  them  with  any  very  certain 
principles,  or  direct  apphcation  of  the  sacred 
standard ;  while  the  notices  of  it  in  the  Bible  itself, 
are  rather  conflicting. 

Thus,  for  the  relative  value  of  its  contents, — ^they 
are  stated  in  Kings  to  be  2000,  and  in  Chronicles 
3000,  hatha  But  inasmuch  as  the  account  in 
Kings  is  much  more  full  than  that  of  Chronicles, — 
and  in  Kings  alone  is  given  at  the  aame  time  the 
contents  of  the  laver  in  baths  also, — we  shall  secure 
ourselves  from  perhaps  referring  to  a  profane 
E^;yptian  or  some  other  size  of  bath,  if  we  conclude 
that  the  contents  of  the  Molten  Sea  were  2000  of 
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those  baths  of  which  the  laver  hdd  40 ;  or  tlutt  in 
ia/oA  the  Molten  Sea  waa  equal,  in  cubic  contents,  to 
fifty  times  one  Layer ;  and  one  Laver  was  equal  to 
the  Ark  of  the  Covenant ;  whose  cubic  contents  in 
inches  we  have  shown  to  be  as  nearly  as  possible 
71,250. 

But  then,  how  does  the  absolute  size  of  the  Molten 
Sea,  as  given  by  Bible-stated  linear  measure,  accord 
with  such  a  deduction  ? 

We  read  in  1  Kings  viL  23-26,  'And  he  made  a 
'  molten  sea,  ten  cubits  from  the  one  brim  to  the 
'  other  :  it  was  roimd  all  about,  and  his  height  was 

*  five  cubits ;  and  a  line  of  thirty  cubits  did  com- 
'  pass  it  round  about.  .  .  .  And  it  was  an  hand- 
'  breadth  thick :  ...  it  contained  two  thousand  hatha' 

The  first  point  to  be  ascertained,  is  the  general 
figure ;  and  here,  though  some  good  men  have 
imagined  a  cylindrical  shape,  and  some  a  swelling 
caldron  form,— we  are  inclined  to  agree  with  the 
greater  number  of  all  inquirers,  who  are  for  a  hemi- 
sphere.   For  to  such  a  figure  the  expression  *  roim4 

*  all  about,'  conjoined  with  a  diameter  given  'from 

*  brim  to  brim,'  and  that  diameter  equal  to  twice 
the  height, — seems  best  to  apply ;  besides  such  a 
figure  being  the  most  appropriate  shape  for  a  large 
vessel,  as  this  was,  of  cast  brass.  Josephus,  more- 
over, adds  his  testimony,  whatever  that  may  be 
worth,  again  and  again,  expressly  stating  that  the 

*  Molten  Sea'  was  of  a  hemispherical  form. 

There  then  remains  only  the  one  further  difficulty, 
viz.,  that  the  circumference  of  the  vessel  is  stated  at 
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tMrty  cubits  ;  when,  if  the  diAmeter  of  ita  brim  had 
been  really  ten  cubits,  with  a  circular  plan, — the  cir- 
coit  must  neccflsarfly  have  been  31'4169,  etc^  cubits. 

It  would  seem  to  be  probably  however,  that  the 
thirty  cubits  circumference  applies  to  the  int^'ior 
measure ;  while  the  ten  cubits  breadth,  coupled 
with  the  five  cubits  height,  in  place  of  depths  evi- 
dently allude  to  exterior  measures,  as  explained  in 
the  similar  case  of  the  Arlc  Such  too,  appeared  in 
a  mamier  of  itself  on  applying  the  thickness  of  'a 
*  handbreadth'  (deduced  &om  a  practical  handling 
of  a  2  5-inch  cubit^  and  a  liberal  interpretation  of  the 
mere  term,  as  meaning  five  inches  or  a  litde  more) ; 
for,  on  decreasing  the  ten  cubits  diameter  by  that 
quantity  on  either  side,  the  remainder  was  almost 
exactly  the  diameter  of  a  circle,  whose  circumfer^ 
ence  measured  the  thirty  cubits  actually  recorded. 

Hence,  then,  we  have  to  compute  the  cubical 
contents  of  a  hemispherical  hoUow,  whose  diameter 
is,  not  ten  sacred  cubits  or  260  inches,  but  238*73 
inchea  only  ;  and  such  quantity,  in  the  same  inches 
cubic,  amounts  to  3,562,070  ;  and  divided  by  50, 
gives  71,241. 

That  is,  the  Molten  8ea  contained  (under  the 
circumstances,  within  a  microscopic  quantity  of 
difference),  fifty  times  the  contents  either  of  the 
most  sacred  Ark  of  the  Covenant  standard  of 
Hebrew  capacity  measure ;  or  of  the  Coffer  of  the 
anti-Egyptian,  and  entirely  un-idolatrous.  Great 
Pyramid;  i.e.,  71,250  cubic  Pyramid  inches. 

So  huge  a  vessel  might  perlu^  be  looked  on  by 
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many  persons  as  a  mere  solitary  wonder,  and  no 
part  of  a  regular  system  of  capacity  measurea 
But  at  the  Great  Pyramid,  there  is  a  space  marked 
off  to  indicate  a  very  large  amoimt  of  cubical  con- 
tents ;  utterly  different  in  shape  fix>m  King  Solomon's 
brazen  sea, — ^yet,  when  neatly  and  accurately  mea- 
sured, it  is  found  to  contain  close  on  the  same 
amoimt  of  cubical  contents  as  that,  or  fifty  times 
71,250  cubic  Pyramid  inches.  (More  exactly,  be- 
tween 71,178  and  71,292 ;  see  vol  iil  p.  168.)  At 
the  Great  Pyramid,  too,  the  chamber  space  alluded 
to,  fills  so  important  a  part,  both  in  extending  the 
practical  application  of  the  metrological  system 
there  embodied,  and  in  pointing  to  its  high  origin 
and  noble  purposesf, — entirely  unknown  to  any 
Egyptians, — ^that  we  may  safely  thence  infer,  that 
*  the  Molten  Sea'  of  the  Scriptures,  is  likewise  no 
accidental  or  extraneous  feature  in  the  sacred 
Hebrew  metrology ;  but  will  be  found  to  fulfil  pur- 
poses, and  to  have  been  framed  with  a  wisdom, — as 
already  shown  in  the  case  of  both  the  sacred  cubit 
and  the  Ark  of  the  Covenant, — fully  to  justify  the 
place  which  it  occupies  in  Holy  Writ 
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